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Executive Summary 

The purpose of the 2001 mtenm groundwater momtonng for the Buckeye Reclamation 

Landfill (BRL) was to collect groundwater quality samples and measure water levels fixjm 

piezometers and momtonng wells installed in the former waste pit area that are part of the long-

term momtonng effort Dunng July and August 2001, groundwater quality samples and water 

level measurements were collected from seven piezometers and two momtonng wells screened 

in the Wegee Limestone Waynesburg Coal, and Umontown Sandstone water-beanng honzons 

in the fonner waste pit area. Two monitonng wells and one piezometer are installed in the 

Wegee Limestone, three piezometers are completed in the Waynesburg Coal, and three 

piezometers are installed in the Umontown Sandstone 

Water level data were used to determine groundwater elevations for each water-beanng 

honzon Groundwater flow in the Wegee Limestone was towards the northeast Groundwater in 

die Waynesburg Coal honzon was determined to flow north-northwest Groundwater elevations 

m the Umontown Sandstone piezometers indicated groundwater flow toward the west 

The collected groundwater quality samples were analyzed for volatile organic compounds 

(VOCs) bis(2-ediylhexyl)phdialate (B2EHP), polycychc aromatic hydrocarbons (PAHs), total 

and dissolved metals aadity, alkalimty total orgamc carbon (TOC) chlonde cyamde 

(amenable, fi^ee and total) biochemical oxygen demand (BOD), chemical oxygen demand 

(COD), mtrate-mtnte mtrogen, ammoma mtrogen, oil and grease, total dissolved sohds (TDS), 

total suspended sohds (TSS) sulfate total sulfide, total phosphorus and turbidity Field 

parameters measured dunng the samphng activities mcluded pH, specific conductance, 

temperature turbidity dissolved oxygen (DO) and oxidation reduction potential (ORP/Eh) in 

accordance with the US Environmental Protection Agency (EPA) approved intenm 

groundwater momtonng plan summary (GWMPS) and the conditionally approved Final 

Groundwater Momtormg Program (GWMP) 

Nine groundwater quality samples and a duphcate sample were collected from the 

piezometers and momtonng wells Laboratory data indicate that no PAHs were detected above 

practical quantitation hnuts (PQLs) of the analytical method or Maximum Contaminant Levels 

(MCLs) in the groundwater quality samples Acetone was detected in P-23-WC and P-27-US, 
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above the quantitation limit of the analytical method, at concentrations of 11 micrograms per 

hter ()J.g/l) and 25 |ig/l, respectively The acetone concentrations were quahfied as probable 

blank contamination after completion of the quahty assurance/quality control (QA/QC) review 

2-Butanone was detected in P-23-WC at an estimated concentration of 12 jxg/l Estimated 

concentrations of toluene were reported in P-26-US (13 |ag/l) and P-27-US (13 |Lig/l) Benzene 

concentiations diat exceed its MCL were detected m P-26-US (5 3 jig/1) and P-27-US (18 ^g/l) 

B2EHP concentrations (15 |iig/l 5 8 |ig/l and 50 |ag/l respectively) were detected in the 

two Wegee Limestone momtonng wells (MW-3AA-WL and MW-5AA-WL) and the duphcate 

sample (P-30-GW) collected from piezometer P-19-WL at concentrations above the PQL of the 

analytical mediod Concenti:ations of B2EHP were reported in P-23-WC (7 7 \ig/l) and P-24-

WC (14 jig/1) B2EHP was also detected in P-27-US (6 6 ^g/l) and P-28-US 94 jxg/l) After 

completion of the QA/QC review the concentration of B2EHP m P-23-WC was qualified as an 

estimated value while die B2EHP concentiations in MW-3AA-WL, MW-5AA-WL P-30-GW 

P-23-WC P-24-WC and P-27-US were qualified as attiibuted to blank contamination The 

B2EHP concentration in P-28-US was reported from a diluted sample 

Total arsemc and dissolved arsemc concentrations were reported at concentrations above 

applicable MCLs in piezometer P 26-US Total and dissolved concentrations of iron and 

manganese in groundwater quality samples collected from the two momtonng wells and six 

piezometers except P-27-US were reported at concentrations above apphcable Secondary 

MCLs (SMCLs) The reported dialhum concentration in P-23-WC exceeds its MCL 

However the reported thallium concentration in P-23-WC and iron concentrations m MW-3AA-

WL MW 5AA-WL, P-19-WL P-30-GW (duphcate of P-19-WL) P-24-WC, P-25-WC and P-

28-US were quahfied as estimated concentrations after QA/QC review Reported concentrations 

of sulfate in P-28-US total dissolved solids (TDS) and turbidity in the two momtormg wells and 

SIX of the piezometers (with the exception of P-27-US) from each water-beanng honzon exceed 

SMCLs and die EPA proposed (January 1,2002) MCL for turbidity 

The general absence of orgamc analytes indicates that the Wegee Limestone 

Waynesburg Coal, and Uniontown Sandstone water-beanng honzons in the fonner waste pit area 

are not affected or are only marginally affected by orgamc matenals disposed of at the site 
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Inorgamc parameters analyzed suggest that landfill leachate may be marginally affecting 

groundwater quality in the Wegee Limestone Waynesburg Coal, and Umontown Sandstone 

water-beanng honzons Inorgamc constituents (i e, iron manganese, sulfate, and total dissolved 

sohds) indicate that the Wegee Limestone Waynesburg Coal, and Umontown Sandstone 

honzons are probably affected by aad mine drainage (AMD) 
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10 Introduction 

This report documents the results of the July and August 2001 mtenm groundwater 

momtonng conducted at the Buckeye Reclamation Landfill (BRL) site on momtonng wells and 

piezometers located in the former waste pit area The work was conducted in accordance with 

the mtenm groundwater momtonng plan summary (GWMPS) presented in the Apnl 22 1997 

correspondence from George Gleich, BRL Project Coordinator, to the US Environmental 

Protection Agency (EPA) and protocols in the Final Groundwater Monitonng Program 

(GWMP) The GWMPS was approved by the EPA and die Ohio EPA (OEPA) by letter dated 

Apnl 23 1997 The GWMP (Revision 2) was submitted to EPA on July 31 2001 and has been 

conditionally approved by EPA 

The field activities were conducted in accordance with the scope of work presented in the 

GWMP (ESC 2001b) 

11 Scope and Purpose of Study 

The purpose of the 2001 mtenm groundwater momtonng was to collect one round of 

groundwater quality samples and measure groundwater levels from piezometers and monitonng 

weUs installed in the fonner waste pit area at the BRL site Groundwater quality samples and 

water levels were collected from momtonng wells MW-3AA-WL and MW-5AA-WL and 

piezometer P-19-WL installed in die Wegee Limestone (WL), piezometers P-23-WC, P-24-WC, 

and P-25-WC installed in die Waynesburg Coal (WC) and piezometers P-26-US, P-27-US and 

P-28-US completed in the Umontown Sandstone (US) 

The collected groundwater quahty samples were analyzed for the constituents hsted in 

Table 1-1 The majonty of these constituents were included in the EPA approved GWMPS The 

GWMPS was included as Appendix B in the GWMP (ESC, 2001b) and will not be duphcated m 

this report Water quality analyses were performed by STL-Pittsburgh, an EPA Contract 

Laboratory Program (CLP) member STL-Pittsburgh is also certified to analyze samples from 

Ohio samtary landfills 
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The water level data were used to construct potentiometnc surface maps and to determine 

groundwater flow directions in the WL WC and US water-beanng honzons in the vicimty of 

the former waste pit area 

12 Interim Groimdwater Momtormg 

The results of the 2001 mtenm groundwater momtonng are presented in this report in 

accordance with the scope of work descnbed in the GWMP Environmental Strategies 

Corporation (ESC) collected groundwater quahty samples and measured water levels in seven 

piezometers and two momtonng wells between July 17 and August 7,2001 

This report provides a summary and evaluation of the hydrogeologic (i e water levels 

and groundwater flow directions) and analytical (i e, groundwater quality) data collected dunng 

the 2001 mtenm groundwater momtonng activities Potentiometnc surface maps for the WL 

WC and US in the viamty of die former waste pit area, are presented based on water level data 

collected on August 6,2001 

13 Site Location and Descnption 

The BRL site is part of a 658-acre tract of land located off State Route 214 

approximately 4 nules southeast of St Clairsville, in Richland Township, Belmont County, Ohio 

(Figure 1-1) The westem intersection of Interstates 70 and 470 is located just north of the 

landfill access roadway The BRL site is situated in the Kings Run valley, is bordered by Kings 

Run to the east and the valley of Unnamed Run to the west Kings Run flows to the south and 

empties into Little McMahon Creek west of the village of Neffs Ohio The BRL landfill extends 

approximately 3,700 feet north to south and is approximately 500 to 1,000 feet in width The 

BRL site occupies approximately 100 acres ofthe 658-acre tract of land 

The ongmal topography of the Kings Run valley has been altered by mine refuse and 

mine spoil (gob) disposal landfill operations and remedial action (RA) activities performed 

under the EPA Superfund program The Phase I RA activities included the construction of a 

solid waste landfill cap, a vegetated cap over the northem recharge area drainage and backfilling 

of the northem impoundment, and re-ahgnment and construction of a new lined stream channel 

for Kings Run 
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Before 1950 the BRL site was used as a disposal area for underground coal mine refuse 

and spoil matenals Mine refuse was disposed of on the ndge west of Kings Run and in the 

BCings Run valley The BRL site was hcensed as a pubhc solid waste landfill in 1971 by the 

Belmont County Health Department (BCHD) and was operated as the Buckeye Reclamation 

Landfill or Belmont County Landfill As a county landfill, the facihty accepted trash, rubbish 

and other matenal from local mumcipalities and villages 

Between 1976 and 1979 the BRL site accepted industnal sludges and hquid wastes The 

hqmd and sludge disposal was confined to an area m the northem portion of the site known as 

the waste pit The waste pit area was closed dunng 1980 

In the early 1980s EPA and OEPA conducted preliminary mvestigations to assess 

potential pubhc health and environmental nsks posed by the BRL site The BRL site was placed 

on the National Pnonties List (NPL) in September 1983 Since being placed on the NPL, 

extensive remedial investigation (RI) and remedial design (RD) studies and activities have been 

performed at the BRL site to charactenze potential hazardous site conditions 

14 Remaining Sections of this Intenm Report 

The following sections of this 2001 Intenm Groundwater Momtonng Report include 2 0 

Hydrogeologic Methods, 3 0 Hydrogeologic Investigation Results, 4 0 Groundwater Samplmg 

Procedures and Results, 5 0 Conclusions and 6 0 References All tables, figures and appendices 

are also included with this report 
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2 0 Hydrogeologic Methods 

Between July 17 and August 7 2001, groundwater quality samples and water levels were 

collected fit>m seven piezometers (P-19-WL P 23-WC, P-24-WC, P-25-WC, P-26-US P-27-

US and P-28-US) and two momtonng wells (MW-3AA-WL and MW-5AA-WL) mstalled in die 

vicimty of the fonner waste pit area The locations of the intenm groundwater momtonng 

piezometers and momtonng wells are shown on Figure 2-1 The piezometers and momtonng 

wells from which groundwater quality samples and water levels were collected were re-surveyed 

by a registered and hcensed Ohio surveyor contracted by the RA Phase I contractor for vertical 

elevations dunng August 2001 The methods used to conduct the 2001 mtenm groundwater 

momtonng are those descnbed in the GWMP (ESC 2001b) as conditionally approved by the 

EPA Pertinent monitonng well and piezometer construction data, such as reference elevations 

screened interval, total depth, and the momtonng interval are presented in Table 2-1 

Piezometer P-19-WL (fomierly noted as P-19) was installed in the WL by ESC dunng 

die 1992 Supplemental Hydrogeologic Smdy (SHS) Piezometers P-23-WC, P-24-WC and P-

25-WC (formerly P-23, P-24, and P-25 respectively) were completed in the WC honzon by ESC 

dunng die Waste Pit Area Hydrogeologic Investigation (WPAHI ESC 1998a) ESC also 

mstalled piezometers P-26-US P-27-US, and P-28-US (formerly P-26 P-27 and P-28, 

respectively) in the US honzon dunng the WPAHI The WL momtonng wells (MW-3AA-WL 

and MW-5AA-WL) were installed dunng the Remedial Investigation/Feasibihty Study (RI/FS) 

hydrogeologic investigations and formerly noted as MW-3AA and MW-5AA respectively 

2 1 Decontammation Procedures and Investigation Denved Waste Handlmg 

Rinsewater and decontamination water generated dunng the eqmpment decontanunation 

process were collected in 55-gallon metal drums and transported to the P-23-WC and P-26-US 

piezometer area and the generated hqmds were placed beneath the RA Phase I constmcted cap 

All purge water removed from the piezometers and momtonng wells before collection of the 

groundwater quahty samples was transported from the wellhead area and placed beneath the 

landfill cap The total amount of water (nnsewater decontammation water and purge water) 

placed beneath the cap was approximately 50 gallons All personal protective eqmpment (PPE) 
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used dunng the 2001 intenm groundwater monitonng field activities was double-bagged and 

placed beneath the landfill cap in the vicimty of piezometers P-23-WC and P-26-US This small 

amount of water and PPE could be placed beneath the cap because piezometer repair activities 

were going on at the time of the groundwater samphng and the landfill cap had been removed in 

die vicinity of P-23-WC and P-26-US 
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3 0 Hydrogeologic Investigation Results 

3 1 Results of Groundwater Level Measurements 

Before samphng was imtiated at each piezometer or momtonng well, ESC inspected the 

monitonng well or piezometer to be sampled and measured the depth to water and total depth of 

the well with an electronic water level indicator The probe and the tape of the water level 

indicator were decontanunated with deiomzed water after each use Each piezometer or 

momtonng well was momtored when first opened with a photoiomzation detector (PID) 

equipped with an 11 7 eV lamp to measure for the presence of orgamc vapors 

Groundwater elevations top of polyvinyl chlonde (PVC) casing reference elevations and 

depth to water measurements measured in the piezometers and monitonng wells on August 6 

2001 are presented m Table 3-1 In general the 2001 measured groundwater levels decreased in 

the WL momtonng wells and piezometer the WC piezometers and piezometer P-27-US 

compared to groundwater levels measured on June 22 1998 (Table 3-1) dunng performance of 

the WPAHI (ESC 1998a) Groundwater levels in US piezometers P-26-US and P-28-US 

increased when compared to the June 22 1998 WPAHI data 

3 2 Hydrogeology of Former Waste Pit Area 

321 Wegee Limestone 

Groundwater elevations recorded on August 6 2001 for the WL range from a minimum 

of 1 080 34 feet above mean sea level (AMSL) in P-19-WL to a maximum of 1 083 00 feet 

AMSL in MW-5 AA-WL (Table 3-1) The inferred potentiometnc siuface contours for die WL 

based on the August 2001 data are shown on Figure 3-1 The water level data indicate that 

groundwater flow through the WL is toward the northeast 

3 22 Waynesburg Coal 

Groundwater elevations recorded on August 6 2001 for the WC range from a mimmum 

of 1,051 10 feet AMSL in P-23-WC to a maximum of 1 052 08 feet AMSL in P-25-WC (Table 

3-1) The inferred potentiometnc surface contours for the WC based on the August 2001 data, 
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are shown on Figure 3-2 The groundwater elevation data indicate that groundwater flow 

through the WC is toward the north-northwest 

3 23 Umontown Sandstone 

Groundwater elevations recorded on August 6, 2001 ranged from a minimum of 1 012 10 

feet AMSL in P-27-US to a maximum of 1,028 84 feet AMSL in P-28-US The inferred 

potentiometnc surface contours for the US Formation in the vicinity of the former waste pit area, 

based on the August 2001 data are shown on Figure 3-3 These data indicated that groundwater 

flow in the US was westward toward the ndge top separating the Kings Run and Unnamed Run 

valleys 

Groundwater flow directions in the WL, WC and US formations may be affected by 

factors that mclude fractures, joints bedding planes, stratigraphic facies changes, inclination of 

the bedrock honzons, stratigraphic positioning of permeable and impermeable bedrock honzons, 

the physical continuity of any specific water-beanng honzon, and the RA constmcted landfill 

and soil caps Because of these factors, or a combination of these factors the direction of 

groundwater flow in any specific bedrock honzon may be locally different than that depicted on 

the potentiometnc surface contour map 
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4 0 Groundwater Samphng Procedures and Results 

4 1 Samplmg Locations and Parameters 

The groundwater quality samples collected from the seven piezometers and two 

momtonng wells were analyzed using US EPA SW-846 methods Methods for Chemical 

Analysis of Water and Waste (MCAWW), and quahty assurance/quality control (QA/QC) 

procedures descnbed in the GWMP and the compamon Quahty Assurance Project Plan (QAPP) 

The collected groundwater quality samples were analyzed by STL-Pittsburgh for the constiments 

listed in Table 1-1 in accordance with OEPA Sohd Waste Regulations 3745-27-10, regulatory 

agency requests, and the GWMP The VOCs, PAHs and B2EHP constituents were analyzed by 

EPA SW-846 8260 and 8270 mediods respectively The metals were analyzed by EPA SW-846 

Method 6010 The inorgamc parameters, with the exception of cyamde were analyzed by EPA 

MCAWW Mediods 310 1 350 1, 410 4, 325 2 353 2, 375 4, 160 1, 180 1 365 2, 305 1, 413 1 

415 1 405 1 and 160 2 Total and amenable cyamde samples were analyzed using SW-846 

9012 methods and free cyanide was determined using SM-18 4500-CNI methods 

Sample containers for VOCs total and dissolved metals ammonia, COD, mtrate-mtnte 

TOC, sulfide total phosphorous and oil and grease were received from the laboratory with the 

appropnate preservative All sample coolers were maintained at 4 degrees Celsius (°C) and 

transported to the analytical laboratory by overmght dehvery service In addition to the 

laboratory analysis hsted above, the groundwater quahty samples were analyzed m the field, 

using a flow through cell, for the followmg parameters 

• temperature 

• pH 

• specific conductance 

• turbidity 

• dissolved oxygen (DO) 

• oxidation reduction potential (ORP/Eh) 
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4.2 Samplmg Procedures 

After recording the depth to water and total depth of each momtonng well or piezometer 

a low-flow bladder pump eqmpped with dedicated mbmg was used to purge and collect the 

groundwater quality samples from the piezometers and monitonng wells A QED 

Environmental Systems (QED) Sample Pro portable micropurge pump eqmpped with a Teflon 

bladder was used dunng the 2001 mtenm monitonng activities The air supply and discharge 

lines from the bladder pump consisted of Teflon-hned polyethylene tubing. The air supply and 

discharge line tubmg was dedicated to each piezometer or momtonng well as descnbed in the 

GWMP Dunng the 2001 intenm monitonng activities the bladder pump was connected to the 

dedicated tubing used to purge groundwater collect the groundwater quality samples and then 

removed from the piezometer or momtonng well The bladder in the pump was replaced with a 

new unused Teflon bladder and the pump housing decontaminated before placing the bladder 

pump in the next piezometer or momtonng well In accordance with EPA protocols regarding 

low-flow purging techmques the bladder pump inlet was positioned at the mid-screen length of 

the piezometer or monitonng well Groundwater was purged from each piezometer or 

momtonng well until the field parameters stabihzed over three successive readings All purge 

water was placed in plastic 5-gallon containers transported from the wellhead, placed in a 55-

gallon metal drum and ultimately placed beneath the RA landfill cap in the area of piezometers 

P-23-WCandP-26-US 

The bladder pump purge rate was adjusted as necessary to result in producmg nummal 

disturbance to the water-beanng honzon Groundwater was purged from the monitonng well or 

piezometer, in accordance with Standard Operating Procedure (SOP) 3C (Appendix D of the 

GWMP), until the field parameters (i e, pH specific conductance, temperature, turbidity, DO 

and ORP/Eh) stabilized in the purged groundwater After the field parameters stabilized, 

groundwater quality samples were collected from the bladder pump discharge line for laboratory 

analysis 

A QED Model MP20 micropurge basics flow through cell was used to measure pH 

temperature specific conductance, DO, and ORP/Eh Turbidity readings were detenmned usmg 

a Honba U-10 water quahty meter The field measurements collected from the final (i e third) 

stabihzed purge volume are presented in Table 4-1 
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After the field parameters stabilized groundwater quahty samples for laboratory analysis 

were collected directly from the Teflon-hned dedicated bladder pump discharge tubing The 

groundwater quahty samples were collected m the order specified in SOP 2 (Appendix D) of the 

GWMP 

Dunng the 2001 mtenm monitonng activities, purging or groundwater sampling 

procedures resulted in lowenng the groundwater levels in P-26-US and P-27-US to the bladder 

pump intake such that additional groundwater could not be recovered from these piezometers 

The air and discharge lines were removed from P-26-US and the necessary groundwater 

recovered from the discharge mbmg to complete the collection of the groundwater quahty 

samples However a complete suite of groundwater quality samples coidd not be collected from 

P-27-US dunng the 2001 momtonng activities even after allowing the piezometer to recharge 

over several days Groundwater quality samples that were not collected from P-27-US include 

total and dissolved metals, total aadity cyamde (amenable free, and total) BOD COD, mtrate-

mtnte, ammonia mtrogen TDS, TSS sulfide, total phosphorous, and turbidity Water levels 

were measured in P-26-US and P-27-US on September 11 2001 to determine whether these two 

piezometers had recharged since the August 2001 samphng event On September 11, 2001 P-

26-US contained approximately 1 3 feet of water and P-27-US contained approximately 3 1 feet 

of groundwater 

Based on the September groundwater levels, dunng performance of the first long-term 

momtonng event new dedicated tubing will be installed in P-26-US and P-27-US such that the 

dedicated bladder pump intake is lowered and will be positioned approximately 6 to 12 inches 

above the piezometer bottom The piezometers will be purged and groundwater quality samples 

collected until the water column height in these piezometers drops to the level of the bladder 

pump intake The intent is to improve the chances of collecting the fiill smte of groundwater 

quahty samples from these two piezometers 

In accordance with the conditionally approved GWMP, if the final turbidity reading 

exceeded 10 nephelometnc turbidity units (NTUs), dissolved metal samples were collected from 

the piezometer or momtonng well Dunng the 2001 intenm momtonng activities, turbidity 

readings in the final stabihzed groundwater exceeded the 10-NTU value in piezometers P-23-

WC, P-25-US, P-26-US, and P-28-US Therefore, dissolved metal samples were collected from 
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these four piezometers in accordance with the GWMP The dissolved metal samples were 

filtered in the field using disposable 045-micron filters while the total metal samples were 

collected unfiltered The collected unfiltered (i e, total) and filtered (i e , dissolved) metal 

samples were analyzed by the laboratory and the results are reported in this document The 

dissolved (filtered) metal samples were collected directly from the 0 45-micron filter connected 

to the bladder pump discharge mbmg 

Dunng the 2001 mtenm momtonng activities to satisfy QA/QC protocols in accordance 

with the GWMP and the companion QAPP one duphcate groundwater quality sample (P-30-

GW) was collected from piezometer P-19-WL and one eqmpment blank (EB-1) sample was 

collected from a disposable Teflon bladder Sample EB-1 was collected by pounng laboratory 

grade deiomzed water through one disposable Teflon bladder In addition four laboratory 

prepared tnp blanks were forwarded to the laboratory and analyzed for VOCs 

43 Sampling Results 

The analytical results for the 2001 intenm groundwater momtonng activities are 

presented in Tables 4-2 4-3 and 4-4 by water-beanng honzon These tables summanze the 

analytes that were detected above the practical quantitation limit (PQL) of the analytical method 

or estimated concentrations below the PQL A separate summary table with results for all of the 

parameters analyzed and the detection hnuts for each constituent is presented m Appendix A 

The QA/QC report prepared after reviewing the analytical data is presented m Appendix B The 

raw analytical data provided by the laboratory are available upon request A discussion of the 

sampling results for each water-beanng unit is presented in the following sections 

43 1 Wegee Limestone 

The analytical results for the groundwater quahty samples collected from the two 

momtonng wells (MW-3 AA-WL and MW-5 AA-WL) and one piezometer (P-19-WL) screened 

in the WL water-beanng honzon are presented in Table 4-2 Groundwater quality sample P-30-

GW was a duplicate sample collected from P-19-WL for QA/QC protocols Constituents in the 

WL water-beanng honzon that exceed MCLs are presented on Figure 4-1 
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Data collected from the Wegee Limestone formation are summanzed as follows 

• No VOCs or PAHs were detected above the PQLs of the analytical methods 

• B2EHP was detected in two monitonng wells and the duphcate sample However, 
the reported B2EHP concentrations were qualified as probable blank contamination 
after QA/QC review 

• Estimated iron concentrations in the two momtonng wells (MW-3AA-WL and MW-
5AA-WL) piezometer P-19-WL, and die duphcate sample (P-30-GW) exceed die 
SMCL of 0 3 mg/1 (300 /ig/1) 

• Reported concentrations of noanganese in the momtonng wells (MW-3 AA-WL and 
MW-5 AA-WL) piezometer P-19-WL and die duplicate sample (P-30-GW) exceed 
die SMCL of 0 05 mg/1 (50 ^g/1) 

• The low chlonde concentrations in the WL momtonng wells and piezometer suggest 
that these areas may be marginally affected by landfill leachate 

• Nitrate and mtnte nitrogen concentrations were reported as not detected in the 
groundwater quality samples suggesting that this area is not affected by landfill 
leachate 

• The sulfate TDS and turbidity concentrations in the monitonng wells (MW-3AA-
WL and MW-5 AA-WL) piezometer P-19-WL and die duplicate sample (P-30-GW) 
exceed their respective SMCLs of 250 mg/1, 500 mg/1, and the proposed turbidity 
MCL of 1 NTU 

• Elevated iron manganese sulfate and TDS concentrations suggest that the WL 
water-beanng honzon in the former waste pit area may be affected by aad mine 
drainage (AMD) 

• The general absence of orgamc analytes above PQLs in the WL momtonng wells and 
piezometer suggest that this area of the BRL site is not a^ected by orgamc matenals 
(i e , hqmd wastes and sludges) disposed of in the fonner waste pit area 

4 3 2 Waynesburg Coal 

The analytical results for the three piezometers mstalled in the WC honzon (P-23-WC P-

24-WC, and P-25-WC) sampled dunng the 2001 intenm groundwater momtonng are presented 

in Table 4-3 Groundwater sampling results are provided in Table 4-3 Constituents in the WC 

water-beanng honzon that exceed MCLs are presented on Figure 4-2 
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Data collected from the Waynesburg Coal formation are summanzed as follows 

• Estimated concentrations of two VOCs (acetone and 2-Butanone/MEK) were 
detected above the PQLs in the groundwater quality samples collected fi-om P-23-
WC However, the estimated concentration of acetone was qualified as probable 
blank contamination 

• No PAHs were detected in the groundwater quality samples 

• B2EHP concenti-ations were reported in P-23-WC and P-24-WC that exceed die MCL 
of 6 /ig/1 The B2EHP concentration in P-23-WC was qualified as estimated and the 
B2EHP concentrations in P-23-WC and P-24-WC were qualified as probable blank 
contanunation after completion of the QA/QC review 

• Estimated concentrations of iron in P-24-WC and P-25-WC and die reported iron 
concentiration in P-23-WC exceed die SMCL of 300 ng/\ 

• Manganese concentirations in P-23-WC and P-25-WC exceed die SMCL of 50 ju,g/l 

• Dissolved iron and manganese concentrations in P-23-WC and P-25-WC exceed their 
respective SMCLs 

• The estimated dissolved thalhum concentration in P-23-WC exceeds the MCL of 2 
/xg/1 

• Total acidity, cyamde (amenable free, and total), and total phosphorous were not 
detected in the groundwater quality samples 

• TDS and turbidity concentrations in all three piezometers exceed their respective 
SMCL (500 mg/1) and MCL (1 NTU) 

• Nitrate and mtnte nitrogen concentrations were reported as not detected m the 
groundwater quahty samples collected from two piezometers (P-23-WC and P-25-
WC) and at a level of 0 11 mg/1 in P-24-WC, suggesting that this area is not affected 
by landfill leachate 

• The low chlonde concentrations in the three WC piezometers suggest that this area 
may be marginally affected by landfill leachate 

• The reported sulfate concentration m the P-25-WC groundwater quahty sample 
exceeds die SMCL of 250 mg/1 
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• The absence of orgamc analytes above PQLs suggests that this water-beanng honzon 
of the BRL site is not affected by orgamc matenals disposed of in the former waste 
pit area 

• The reported sulfate, TDS, iron, and manganese concentrations suggest that this 
water-beanng honzon, in the vicimty of the former waste pit area, may be marginally 
affected by AMD 

43 3 Uniontown Sandstone 

The analytical results for die three piezometers installed in die US (P-26-US, P-27-US, 

and P-28-US) the 2001 intenm groundwater monitonng activities are presented in Table 4-4 

Constiments that exceed MCLs detected in the US water quahty samples are presented on Figure 

4-3 

Data collected from the Umontown Sandstone formation are summanzed as follows 

• Three VOCs (acetone benzene and toluene) were detected above the PQLs The 
toluene concentrations were reported as estimated and the acetone concentration as 
probable blank contamination after QA/QC review 

• The reported benzene concentrations in two piezometers (P-26-US and P-27-US) 
exceed the MCL of 5 /ig/1 

• No PAHs were detected above the PQLs of the analytical methods 

• B2EHP was detected in the water quahty samples collected from two piezometers (P-
27-US and P-28-US) The reported estimated concentiation m P-27-US was qualified 
as probable blank contamination and the 94 pig/l concentration reported in P-28-US 
resulted firom a secondary dilution 

• B2EHP concentrations reported m the P-27-US and P-28-US water quahty samples 
exceed the MCL of 6 /ig/1 

• The reported concentrations of total arsenic (68 4 /ig/1) and dissolved arsemc (62 1 
/ig/1) in piezometer P-26-US exceed the MCL of 50 /ig/I 

• Concentrations of total and dissolved iron and manganese in water quahty samples 
collected from P-26-US and P-28-US exceed dieu- SMCLs 

• TDS concentrations in piezometers P-26-US and P-28-US exceed their SMCLs 
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• The reported sulfate concentration in P-28-US exceeds the SMCL of 250 mg/1 

• Iron and manganese concentrations in two US piezometers (P 26-US and P-28-US) 
exceed SMCLs 

• Turbidity values exceed the MCL in the groundwater quality samples collected from 
two piezometers (P-26-US and P-28-US) 

• Groundwater in the US honzon in the vicimty of the former waste pit area, may be 
impacted by concentrations of VOCs, B2EHP, arsenic iron manganese sulfate and 
TDS 

• Elevated uron manganese sulfate, and TDS concentrations suggest that the US 
piezometers are influenced by AMD 

• The low chlonde concentrations in the three piezometers suggest that these areas may 
be marginally affected by landfill leachate 

• Alkalimty concentrations and pH values in the water quality samples collected from 
the three piezometers suggest that the groundwater in the US is buffered by 
carbonate bedrock 

• The presence of trace concentrations of three VOCs above PQLs, suggests that the 
US water-beanng honzon may be marginally affected by orgamc matenals disposed 
of in the former waste pit However it is pointed out that these three VOCs were 
generally absent in groundwater in the two formations stratigraphically above the US 
(dieWLandWC) 

4 4 Quality Assurance/Quahty Control 

44 1 Chemical Analyses and Quality Assurance Protocols 

Chemical analyses of groundwater samples collected dimng the July-August 2001 

intenm groundwater monitonng were performed using EPA-approved methods and protocols 

included in SW-846 (3"* Edition) or MCAWW The groundwater quality samples were collected 

and analyzed in accordance with the QAPP prepared by ESC and submitted to EPA on July 26 

2001, as a compamon document to the GWMP The QAPP is currently undergoing EPA review 

while the GWMP has been conditionally approved by the EPA 

Ten percent of the samples collected dunng the field activities for laboratory analyses 

were duplicated. Dunng the 2001 intenm groundwater momtonng sampling event one duplicate 
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groimdwater quality sample (P-30-GW) was collected from piezometer P-19-WL Water quahty 

sample P-30-GW was submitted blind to the laboratory Intemal laboratory duphcates were also 

analyzed at die rate of 1 per every 10 samples submitted for analysis 

The accuracy of analytical techmques and instrument calibration was momtored through 

the use of calibration standards Quality control (QC) checks, including the analysis of one field 

blank (i e equipment blank) and a tnp blank, provided with each batch of sample containers to 

the laboratory, were used to ascertain the integnty of the analyses Acetone was detected in a 

tnp blank and the corresponding sample results were qualified as probable blank contamination 

m the data tables Acetone B2EHP, banum berylhum iron zmc, and ammoma mtrogen were 

detected in the eqmpment blank and the corresponding sample results quahfied as probable blank 

contamination if the reported sample concentration was no more than 5 to 10 times the blank 

concentration Acetone is a common laboratory contanunant and B2EHP is a plasticizer used in 

plastics and latex gloves and is ubiquitous in the environment These quahfications did not 

affect the overall quality or assessment of the analytical data. 

Sample matnces were examined to evaluate their effect on the analytical protocol One 

laboratory prepared matnx spike/matnx spike duphcate (MS/MSD) sample was analyzed in 

conjunction with the 2001 intenm groundwater momtonng The MS/MSD sample was analyzed 

for SW-846 parameters Matnx spike recovenes and inductively coupled plasma senal dilutions 

were outside QC limits for iron, sodium, and banum This resulted in qualifying the appropnate 

metals results as estimated or probable blank concentrations in the data tables However, these 

quahfications did not affect the overall quahty or assessment of the analytical data 

Laboratory QC reference samples were integrated mto the analytical scheme to assess 

accuracy All field and laboratory QC samples were analyzed according to the method protocols 

as regular samples, including all spikes, dilutions, and processing All QC samples were 

evaluated based on CLP or other EPA accepted cntena of the relevant analytical level 

442 Data Validation 

All samples obtained and analyzed were subjected to data validation using the QA/QC 

cntena specified in the EPA Region V gmdance documents and the prepared QAPP for data 

vahdation or the specific analytical method Data validation was accomphshed by STL-

ÊSC 



BRL-2001INTMON 
Section No 4 0 

Date October 17,2001 
Page 10 of 11 

Pittsburgh's Quahty Assurance (QA) Officer and the QA Officer of ESC All laboratory data 

were vahdated by ESC s QA Officer using ongmal laboratory reports STL-Pittsburgh produced 

data reports that allowed for validation by including all QA/QC dehverables for the relevant 

analytical method Appropnate equations for precision accuracy (bias), and completeness were 

used for all analyses The data reporting packages were reviewed thoroughly by ESC s QA 

Officer 

The data vahdation process involved a review of instrument calibration procedures 

instrument tuning and performance, holding times blanks MS/MSD interference in analytical 

determinations compound identification system performance venfymg calculations and data 

assessment Cntena for accepting and rejecting data were based on EPA s Functional 

Gmdehnes for the Evaluation of Organic and Inorgamc Analysis (EPA, 1988) or the QA/QC 

cntena for the relevant analytical method 

A prelinunary review was performed by ESC to venfy that all necessary paperworic (i e 

chain of custody's traffic reports, analytical reports laboratory personnel signatures) and 

deliverables were present A detailed QA review was performed by ESC to venfy the quahtative 

and quantitative rehabihty of the data as they were presented. This review included a detailed 

review and interpretation of all data generated by STL-Rttsburgh 

Based on the review of the analytical data, an orgamc and morgamc QA report was 

prepared and is provided in Appendix B The report consists of a general introduction section, 

followed by qualifying statements that were taken into consideration for the analytical results 

used in the data tables Based on the QA review quahfier codes were placed next to specific 

sample results on the sample data tables These qualifier codes serve as an indication of the 

qualitative and quantitative rehabihty of the data A glossary of data qualifiers is also mcluded 

Based on the QA/QC review specifically detected VOCs, B2EHP, metals, and other 

inorganic analytes were qualified as probable blank contamination or estimated concentrations 

The analytical data, as qualified, are of acceptable quahty and are usable for the purpose of 

assessing constituent concentrations in groundwater at the BRL site 
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50 Conclusions 

This section summanzes the key results of the 2001 mtenm groundwater momtonng 

completed dunng July and August 2001 in the vicinity of the former waste pit area, at the BRL 

site 

51 Groundwater Flow Directions 

One goal of the 2001 intenm groundwater momtonng was to measure water levels in the 

WL, WC, and US water-beanng honzons for determimng and evaluating groundwater flow 

directions Groundwater elevations were measured in two momtormg wells and a piezometer 

installed in the WL, three piezometers completed in the WC and three piezometers installed in 

the US Based on the groundwater elevation data collected on August 6, 2001 potentiometnc 

surface maps for the WL WC and US were constructed 

Based on the August 2001 water levels groundwater in the WL, in the fonner waste pit 

area, flows to the northeast and would be captured by surface water diversions and underdrains 

installed dunng performance of the Phase I RA activities 

Groundwater flow in the WC is toward the north-northwest based on the August 2001 

data from the three piezometers Based on the August 2001 water levels in the three US 

piezometers, groundwater flow is to the west 

5 2 Groundwater Quahty of the Wegee Limestone 

Groundwater quality samples were collected from two momtonng wells and a piezometer 

completed in the WL honzon in the former waste pit area Based on the analytical data, no 

VOCs or PAHs were detected m the water quality samples above PQLs of the analytical 

methods B2EHP was detected above its MCL of 6 /ig/1, however these B2EHP concentrations 

were qualified after QA/QC review as probable blank contamination B2EHP is a common 

laboratory contaminant and is ubiqmtous to the environment 

Manganese and sulfate concentrations, and estimated concentrations of iron in the 

monitonng wells and piezometer exceed applicable SMCLs The reported concentrations of 

TDS and turbidity exceed apphcable SMCLs Low chlonde concentrations suggest that the WL 
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honzon in the former waste pit area may be marginally affected by landfill leachate Elevated 

iron, sulfate manganese, and TDS concentrations mdicate that groundwater in the WL may be 

affected by AMD The general absence of orgamc analytes above PQLs suggests that orgamc 

matenals disposed of in the fonner waste pit area are not nugrating into the WL honzon from the 

former waste pit area 

53 Groundwater Quahty of the Waynesburg Coal 

Groundwater quality samples were collected from three piezometers installed in the WC 

honzon m the fonner waste pit area. Based on the analytical data, no PAHs were detected in the 

water quality samples above the PQLs of the analytical method Estimated concentrations of 

acetone and 2-butanone were detected above PQLs in piezometer P-23-WC The reported 

acetone concentration was further quahfied after the QA/QC review as attnbuted to blank 

contamination B2EHP concentrations were reported in P-23-WC and P-24-WC that exceed the 

apphcable MCL However the B2EHP concentration in both water quality samples were 

quahfied as attnbuted to blank contamination and the concentration in P-23-WC was further 

quahfied as an estimated concentration B2EHP is a common laboratory contaminant and is 

ubiqmtous to the environment 

Total and estimated iron concentrations reported in the groundwater quality samples 

collected from the three piezometers exceed the applicable SMCL Manganese concentrations in 

P-23-WC and P-25-WC were reported above die SMCL The dissolved thalhum concentiration 

in the groundwater sample collected from P 23 WC exceeded the apphcable MCL of 6 /ig/1 

However, the reported dissolved thallium concentration was qualified as an estimated 

concentration after completion of the QA/QC review Concentrations of dissolved iron and 

dissolved manganese in P-23-WC and P-25-WC exceed apphcable SMCLs TDS and turbidity 

concentrations in all three piezometers and sulfate concentrations in P-28-US exceed applicable 

SMCLs The low chlonde concentrations suggest that this water-beanng honzon is only 

marginally affected by landfill leachate Elevated iron, sulfate, manganese, and TDS 

concentrations suggest that this water-beanng honzon may be marginally affected by AMD The 

general absence of organic analytes above PQLs suggests that orgamc matenals disposed of in 
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the former waste pit area are not migrating through the WC aquifer in the vicimty of the former 

waste pit area of the BRL site 

5 4 Groimdwater Quahty of the Umontown Sandstone 

Three groundwater quality samples were collected from three piezometers installed in the 

US water-beanng honzon in the former waste pit area No PAHs were detected in the analyzed 

groundwater quality samples Acetone was detected above its PQL in P-27-US and was 

attnbuted to blank contamination Estimated concentrations of toluene were reported in 

groundwater quahty samples collected from piezometers P-26-US and P-27-US Benzene 

concentrations that exceed the applicable MCL were reported in P-26-US and P-27-US 

Estimated and diluted B2EHP concentrations were detected in two of the water quality samples 

(P-27-US and P-28-US) at concentiations above its MCL The B2EHP in P-27-US was 

qualified as attnbuted to blank contamination and the concentration in P-28-US was reported 

from a diluted sample due to matnx interference However B2EHP is a common laboratory 

contaimnant and is ubiqmtous to the environment 

Total and dissolved arsemc concentrations reported in P-26-US exceed the apphcable 

MCL Total and dissolved iron and manganese concentrations in piezometers P-26-US and P-

28-US exceed dieir applicable SMCLs TDS and turbidity concentiations in P-26-US and P-28-

US, and sulfate concentrations in P-28-US exceed apphcable SMCLs and MCLs Groundwater 

quality samples for total and dissolved metals BOD COD ammoma mtrogen, TDS, TSS, and 

turbidity were not collected from piezometer P-27-US due to insufficient water colmnn 

Low chlonde concentrations in the US piezometers in the former waste pit area suggest 

that the groundwater may be marginally affected by landfill leachate Elevated concentrations of 

iron sulfate, manganese, and TDS suggest that the US honzon may be affected by acid mine 

drainage Organic analytes were generally absent, but the low reported concentrations of three 

VOCs could suggest that orgamc matenals disposed of in the former waste pit area may be 

marginally affecting the US in the viamty of the fonner waste pit area It is pointed out 

however, that these three VOCs were generally absent in the WL and the WC water-beanng 

honzons 
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Table 1 1 

Groundwater Momtonng Program 
Momtormg Parameter last 

Buckeye Redamation Landfill 
Belmont County, Oluo 

Acetone 
Actylomtnle 
Benzene 
Bromocholoromethane 
Bromodichloromethane 
Bromoform Tnbromomethane 
Carbon disulfide 
Carbon tetrachlonde 
Chlorobenzene 
Cbloroethane Ethylchlonde 
Chloroform, Tnchloromethane 
Dibromochloromethane 

Chlorodibromomethane 
1 2-Dibromo-3-chloropropane 

DBCP 
1 2-Dibromomethane Ethylene 

dibronude EDB 
0 Dichlorobenzene 1,2-

Dichlorobenzene 
p Dichlorobenzene 1 4-

Dichlorobenzene 
trans 1 4-Dichloro 2 butene 
1 1 Dicliloroethane Ediyhdene 

chlonde 
1 2 Diclilorothane Ediyhdene 

dichlonde 
1 1 Dichloroethylene 1 1-

Dichloroethene Vmyhdene 
chlonde 

cis-1 2-Dichlorothylene cis 
1 2-Dichloroediene 

trans-1 2-Dichlorothylene 
tt-ans-l 2-Dichloroethene 

1 2 Dichloropropane 
Propylene dichlonde 

cis-1 3 Dichloropropene 
trans-1 3 Dichloropropene 
Ethylbenzene 
2 Hexanone Methyl butyl 

ketone 
Methyl bromide 

Bromomethane 
Methyl chlonde 

Chloromethane 

Methylene bromide 
Dibromomethane 

Methylene chlonde 
Dichloromethane 

Methyl ediyl ketone MEK 2-
Butanone 

Methyl iodide iodomethane 
4-Methyl-2-pentanone Methyl 

isobutyl ketone 
Styrene 
1112 Tetrachloroethane 
112 2 Tetrachloroethane 
Tetrachlorethylene 

Tetrachlorethene 
Perchloroediylene 

Toluene 
111 Tnchloroethane 

Methylchloroform 
112 Tnchloroethane 
Tnchloroediylene 

Tnchloroethene 
Tnchloroflouromethane 

CFC-11 
12 3 Tnchloropropane 
Vinyl acetate 
Vmyl chlonde 
Xylenes 
Anthracene 
Benzo(a)anthracene 
Beiizo(k)fluoranthene 
3 4-Benzofluoranthene 

Benzo(b)fluoranthene 
Benzo(g h I)petylene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a h)anthracene 
Fluonne 
Indeno(l 2 3-c d)pyrene 
Naphthalene 
Phenandirene 
Pyrene 
Bis(2-ediylhexyl)phthalate 
Antimony 
Arsenic 

Banum 
Betyllium 
Cadmium 
Chromium 
Cobak 
Copper 
Lead 
Nickel 
Selenium 
Sdver 
Thallium 
Vanadium 
Zmc 
Sodium 
Magnesium 
Calcium 
Potassium 
Iron 
Manganese 
Cyamde (total reactive and 

amenable) 
Ammoma 
Chlonde 
Chemical oxygen demand 

(COD) 
Temperature (a) 
pH(a) 
Specific conductance (a) 
Total dissolved solids (TDS) 
Oxidation/reduction potential 

(ORP/Eh) (a) 
Total phosphorous 
Total acidity 
Oil and grease 
Total alkalimty 
Nitrate-mtnte 
Sulfate 
Turbidity (b) 
Dissolved Oxygen (a) 
Total Orgamc Carbon (TOQ 
Sulfide 
Biological Oxygen Demand 

(BOD) 
Total suspended sohds (TSS) 

a/ Parameter analyzed dunng field samphng event 
b/ Parameter analyzed m field and laboratoty 
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Table 2 1 

Construction Data for Piezometers and Momtonng Weils 
Former Waste Pit Area 

Buckeye Reclamation Landfill 
Belmont County, Oluo (a) 

Piezometer/ 
Monitonne Well 

Wegee Limestone 

MW3AAWL 
MW5AAWL 
P 19WL 

Waynesburg Coal 

P 2 3 W C 
P24-WC 
P 2 5 W C 

Umontown Sandstone 

P 26-US 
P 2 7 U S 
P28-US 

Siuface 
Elevation 

(ftAMSDfb) 

1160 05 
1 138 29 
1 121 03 

1 14077 
1 127 95 
1112 54 

1 142 88 
1129 45 
111261 

Top of PVC 
Casing Elevation 

mAMSDH}) 

1 164 74 
I 139 50 
1 125 34 

1 144 86 
1 131.52 
1114 62 

1 146 49 
1 131 68 
1 114 72 

Total Depth 
(ft)-(c) 

97 05 
7171 
57 71 

10020 
86 23 
69 32 

137 87 
122 64 
100 87 

Momtormg 
Interval 
(ft)(d) 

93 05 97 05 
66 717171 
52 71 57 71 

97 7 100 20 
84 23 86 23 
66 82 69 32 

123 87 137 87 
109 64-122 64 
84 87 100 87 

Momtonng 
Interval 

rtlAMSLUd^ 

1 067 69-1 062 69 
1067 79 1062 79 
1 067 63 1 062 63 

1044 66-104216 
1 047 29 1 045 29 
1047 80-1045 30 

1 019 62 1008 62 
1 022 04-1 009 04 
1 029 85 1 013 85 

a/ All piezometers and momtonng wells are 2 mches mside diameter AMSL = Above mean sea level 
b/ RA Phase I contractor August 2001 re surveyed elevauon 
c/ Measured from top of poly vmyl chlonde (PVC) casing 
d/ Calculated based on current total depth and mstalled screen length 
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Table 3-1 

Potentiometnc Surface Elevations for Piezometers and Momtormg WeDs 
Buckeye Reclamation LandfiU 

Belmont County, Ohio 
August 6,2001 (a) 

Momtormg Well/ 
Piezometer 

Wegee Lunestone 
MW-3AAWL 
MW5AAWL 
P19-WL 

Waynesburg Coal 
P 2 3 W C 
P24-WC 
P 25-WC 

Umontown Sandstone 
P 2 6 U S 
P 2 7 U S 
P 2 8 U S 

Top of PVC 

1 165 31 
1 139 50 
1 125 34 

1 144 86 
1 131 52 
1 114 62 

1 146 49 
1 131 68 
1 114 72 

Depth to 
Water (ft) (b) 

84 01 
56 50 
45 00 

93 76 
8017 
62 54 

130 11 
119 58 
85 88 

Water Table 
Elevation 

1 081 30 
1083 00 
1 080 34 

1 051 10 
1 051 35 
1 052 08 

1016 38 
1 012 10 
1028 84 

Water Table Elevation 
June 22.1998 

108177 
1083 24 
108133 

1 054 13 
1 053 12 
1052 27 

101113 
101150 
1 028 85 

a/ All elevaUons m feet Above Mean Sea Level (AMSL) 
b/ Measured from top of PVC casing 

docs«iickeye/l44l95/GWelevsg-01jds 



Table 4-1 

Fmal Field Measurements 
Piezometers and Momtonng Wells 

Buckeye Reclamation Landfill 
Belmont County, Ohio 

July and August 2001 (a) 

Momtormg Well/ 

Piezometer 

Wegee Limestone 
MW3AAWL 
MW5AAWL 
P 1 9 W L 

Waynesburg Coal 
P 23 WC 
P.24-WC 
P-25-WC 

Umontown Sandstone 
P 26-US 
P 2 7 U S 
P 2 8 U S 

£H 

6 36 
724 
6 66 

6 71 
8 55 
7 86 

6 43 
8 26 
8 14 

Specific 
Conductivity 

(uS/cm) 

3 10 
404 
3 05 

226 
113 
3 86 

4 38 
3 31 
4 57 

Temperature 

CCi 

15 67 
18 13 
17 12 

20 34 
17 36 
17 85 

18 80 
23 30 
18 25 

DO 

(mg/1) 

0 92 
141 
157 

0 47 
090 
0 93 

155 
0 68 
0 79 

ORP/F,h 

iml 

289 
249 
211 

282 
146 
202 

79 
90 
168 

Turbidity 

(NTUs) 

3 
5 
6 

62 
1 

30 

28 
24 
80 

a/ uS/cm;=miUi Siemens per centimeter °C=degrees Celsius DO=Dissolved oxygen mg/l=milligrams per 
liter ORP/Eh=Oxidauon reduction potential mv=miIlivolts NTUs=Nephelomemc Turbidity UmL 
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Table 4-2 

Gronndwater Samplmg Results, Wegee Lunestone 
Bnckeye Reclamation Landfill 

Belmont County, Ohio 
July 17 19,2001 (a) 

SVOCs (ng/l) 
Bis(2 Ethylhexyl) Phthalate 

Total Metals (ng/l) 
Arsemc 
Banum 
BeryUium 
Calcium 
Chromium 
Cobalt 
Copper 
hon 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zmc 

General Chemistry 
Parameters (mg/I) 

Total Alkalmity 
Total Orgamc Caibon (TOC) 
Chlonde 
Biochemical Oxygen Demand (BOD) 
Chemical Oxygen Demand (COD) 
Ammonia Nitrogen 
Total Dissolved Solids (TDS) 
Total Suspended Sohds (TSS) 
Sulfate 
Tmbicfity (NTUs) 

Monitoring Well/Piezometer Number 
MW3AAWL MW5AAWL P 1»-WL P 30-GW (b) 

ISB 

675 
71 

95 6 
47 

242 
I J 

3 010 
35 2 

1410 
46 

58 JB 10 U 

553 
40 

79 2 
2U 

10 U 
0 73 

2 820 
104 

UOO 
87 

718 
71 
118 
24 

26 4 
018B 

2 630 
96 

1 130 
17 

SOB 

26 
467 J 

0 4 J 
354 000 

31 
55 
13U 

19 200 J 
165 000 

2 150 
115 
8 05 

259 000 
5 0 
48 J 

31 
22 9 J 
049 J 

101000 
2 

2 6 U 
43 
673 J 

67 700 
95 9 
7 9 U 

io?no 
731000 

4 1 U 
4 2 J 

2 0 U 
19 3 J 
0 4 J 

432 000 
22 
46 
13U 

462 J 
170 000 

1500 
7 9 U 

4 570 
90100 

54 
43 J 

2 0 U 
18 8 J 
048 J 

437 000 
21 
22 
13U 

405 J 
170 000 

1510 
7 9 U 

4 550 
89 600 

55 
32 V 

720 
83 
120 
24 

28 6 
019B 

2^50 
60 

1070 
2 

EPA 
MCL (c) 

50 
2000 

4 
NS 
100 
NS 

lOOOe 
300 e 
NS 
50 e 

NS 
NS 
NS 
NS 

SOOOe 

NS 
NS 
250 e 
NS 
NS 
NS 
500 e 
NS 
250 e 

1 f 

OEPA 
MCL (d) 

50 
2000 

4 
NS 
100 
NS 
NS 
300 g 
NS 
50 g 

100 
NS 
NS 
NS 

5000g 

NS 
NS 
250 g 
NS 
NS 
NS 
500 g 
NS 
250 g 
NS 

a/ U=Undetected at the practical quantitation limit J=Estmiated concentration B=Probable blank contanunanon NS=No standard, 
VOCs=Vola&le orgamc compounds SVOC=Semi volatile orgamc con^wunds ug/l=Micrograms per hter 
mg/l=MiUigrains per hter NTUs=Nephelometnc turbidity umts 

b/ Duplicate sample of P 19 WL 
c/ Environmental Protection Agency March 2001 National Pnmary Dnnkmg Water Standards Maximum Contammant Level (MCL) 
d/ Ohio EPA MCL 
e/ EPA National Secondary Maximum Contaminant Level (SMCL) 
f/EPA MCL effecnve January 1 2002 
g/ Ohio EPA SMCL 
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Table 4-3 

Groundwater Sampling Results, Waynesburg Coal 
Buckeye Reclamation ijnHfin 

Bebnont County Ohio 
July 17 19 and August 7 2001 (a) 

VOCs (ng/l) 
Acetone 
2 Butanone (MEK) 

SVOCs (ug/1) 
Bis(2 Ethylhexyl) Phthalate 

Total Metals (ug/l) 
Arsenic 
Banum 
Beiyllium 
Cadminm 
Calcium 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zmc 

P23.WC 
11 JB 
12 J 

Piezometer Number 
P24.WC 

20 U 
20 U 

P2S-WC 
20 U 
20 U 

EPA 
MCL(b) 

NS 
NS 

OEPA 
MCLfc) 

NS 
NS 

7 7 J B 

16 2 
149 J 

015 J 
063 U 

9 770 
1 9 J 
1 8 U 

4220 
722 J 
354 

59 100 
394 000 

4 1 U 
I M J 

14 B 

37 
53 6 J 
041 J 
063 U 

10600 
3 1 
3 1 
336 J 

3 630 
265 

2 480 
276 000 

41 U 
12 4 J 

10 U 

2 0 U 
51 8 J 
0 J 2 J 

16 
467 000 

2 4 
19 7 

1440J 
207 000 

3^10 
31800 

224 000 
5 1 
3 2 U 

50 
2000 

4 
5 

NS 
100 

lOOOd 
300 d 
NS 
SOd 

NS 
NS 
NS 

SOOOd 

50 
2000 

4 
5 

NS 
100 
NS 
300 f 
NS 
50 f 

NS 
NS 
NS 

5000f 

Dissolved Metals {ag/l) 
Arsemc 
Banum 
BeiyUium 
Calcium 
Chromium 
Copper 
Iron 
Magnesimn 
Manganese 
Potassium 
Sodium 
Thallium 
Zmc 

15 0 
133 J 

020 J 
8 820 

11 U 
3 0 J 

2040 
662 J 
320 

55 700 
388 000 

6 9 J 
4 8 J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 0 U 
251 
045 

442 000 
19 
1 3 U 

1 150 
203 000 

3 320 
28 000 

217 000 
5 7 U 
3 2 U 

50 
2000 

4 
NS 
100 

lOOOd 
300 d 
NS 
SOd 

NS 
NS 

2 
SOOOd 

50 
2000 

4 
NS 
100 
NS 
300 f 
NS 
50 f 

NS 
NS 

2 
SOOOf 

General Chemistry Parameters (mg^) 
Total Alkahmty 878 501 1070 NS NS 
Total Organic Cartwn (TOQ 271 4 5 8 2 NS NS 
Chlonde 77 1 103 664 250 d 250 f 
Biochemical Oxygen Demand (BOD) 809 66 9 6 9 NS NS 
Chemical Oxygen Demand (COD) 143 69 9 143 NS NS 
Nitraie Nitnte 010 U Oi l 010 U 10 10 f 
Ammoma Nitrogen 0 98 0 49 B 19 NS NS 
Oil and Grease 5 2 5 U 5 U NS NS 
Total Dissohred Sohds (TDS) 1160 905 3 300 500 d 500 f 
Total Suspended Sohds (TSS) 204 4 U 38 4 NS NS 
Sulfate 10 G 501 U 6 0 250 d 250 f 
Total Sulfide 1 U 14 8 1 U NS NS 
Turbidity (NTUs) 1080 241 37 4 1 e NS 

a/ U=Undetected at the practical quantitation himt; J=Estimated concentration NA=Not analyzed, B=Probable blank contamination 
NS=No standard VOCs=Volatile orgamc compounds SVOC=Sem] volatile orgamc con^unds ug/l=Micrognims per liter 
mg/l=Milligrams per hter NTUs=Nepbelometnc turbidity umts G=elevated detection Imnt due to matnx interference 

b/ EnvuDumental Protection Agency March 2(X}1 Nanonal Pnmaiy Drinking Water Standards Maximum Contaminant Level (M(X) 
c/Ohio EPA MCL 
d/ EPA National Secondary Maxunum Contammant Level (SMCL) 
e/ EPA MCL effecnve Januaiy 1 2002 
» Ohio EPA SMCL 
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Table 4 ^ 

Groundwater Sampling Results, Uniontown Sandstone 
Buckeye Redamation Landfill 

Belmont County Ohio 
July 17 19 and August 7 2001 (a) 

VOCs (ug/I) 
Acetone 
Benzene 
Toluene 

P 26-US 
20U 

53 
13 J 

Piezometer Number 
P27USfc1 

2SB 
18 
13J 

P28.US 
20U 
5U 
5U 

EPA 
MCLW 

NS 
5 

1000 

OEPA 
MCLfd) 

NS 
5 

1000 

SVOCs (ug/0 
Bis(2 Ethylhexyl) Pbthalate 10 U 66JB 94 D 

Total Metals (ug/I) 
Anenic 
BanuzD 
Bsyllium 
Calciam 
Oaanaam 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Zmc 

68 4 
744 

0 16 J 
16 300 

l ^ J 
8 9 J 
3 7 J 

16 900 
2 2 J 

4,470 
389 
87 J 

2 980 
1 180000 

8 4 J 

(b) 
(b) 
(b) 
(b) 
(b) 
(b) 
(b) 
(b) 
(b) 
(b) 
(b) 
(b) 
(b) 
(b) 
(b) 

75 
23 2 J 
057 J 

51200 
42 
2 6 U 
25 

18601 
I S U 

22000 
212 
7 9 U 

4200 
1 100 000 

3 2 U 

50 
2000 

4 
NS 
100 
NS 

lOOOe 
300 e 

15 
NS 
SOe 
NS 
NS 
NS 

SOOOe 

50 
2,000 

4 
NS 
100 
NS 
NS 
300 g 
NS 
NS 
50 g 

100 
NS 
NS 

SOOOg 

Dissolved Metals (ug/I) 
Aisemc 62.1 (b) 6 4 
Banum 585 (b) 19 8 
BeiyUium 023 J (b) 040 
Calaum 14 800 (b) 45 200 
Osomnim 1 1 U (b) 14 
Cobalt 43 J (b) 26 U 
Copper 5 2 J (b) 16 
bon 8 120 (b) 1840 
Magnesnim 4 280 J (b) 19 700 
Manganese 303 (b) 215 
Nickd 15 9 J (b) 79 U 
Potassium 3 280 J (b) 3 660 
Silver 10 J (b) 075 U 
Sodmm 1130000 (b) 1050000 
Zmc 69 J (b) 3 2U 

General Chemistry Panmdcrs (mg/1) 
Total Alkahmty 2,660 2,020 1060 
Total Oigamc Carbon (TOQ 781 35 6 5 6 
Chlonde 48 0 99 3 65 2 
Biocheimcal Oxygen Demand (BOD) 80 2 (b) 8 6 
Chenucal Oxygen Demand (COD) 242 (b) 10 U 
Ammoma Ninogen 0 96 (b) IS 
OilandGrease U S 5U SU 
Total Dissolved Sohds (TDS) 3 210 (b) 3 200 
Total Suspended Sohds (TSS) 29 0 (b) 17 2 
Sulfate 10 G 5U 1450 
Total Phosidionis 0 22 (b) 010 U 
Tuibidtty (NTUs) 102 (b) 23 4 

50 
2,000 

4 
NS 
100 
NS 

lOOOe 
300 e 
NS 
SOe 
NS 
NS 
100 e 
NS 

SOOOe 

NS 
NS 
250 e 
NS 
NS 
NS 
NS 
500 e 
NS 
250 e 
NS 

I f 

50 
2,000 

4 
NS 
100 
NS 
NS 
300 g 
N5 
SOg 

100 
NS 
100 g 
NS 

SOOOg 

NS 
NS 
250 g 
NS 
NS 
NS 
NS 
500 g 
NS 
2S0g 
NS 
NS 

a/ U=Undetected at the practical quantitation lumt, J=Estmiated concentration, NA=Not analyzed B=I>robable blank conlammation-
NS=Not sampled dunng momtonng event VOCs=Volatile orgamc compounds SVOCs=Semi volatile orgamc compounds 
ug/l=Miciogiains per hter n)g/l=Milhgrams per liter NTUs=Nephelomebic turbidity umts 
G=elevated detection bmit due to matnx mterference. 

b/ Specific parameteis not analyzed due to insufGcient water column. 
c/ Environmental Protection Agency March 2001 National Pnmaiy Dimking Water Standards Maximum Contammant Level (MCL) 
d/ Ohio EPA MOL 
e/ EPA National Secondaiy Maxmmm Contammant Level (SMCL) 
f/EPA MCL effective January 1 2002 
g/Ohio EPA SMCL 
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Appendix A - Summary Table of (jioundwater Analytical Results 
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l U i U l 

Gronndwater San^Ung Results 

Biufeeye Rcdamaliaii LandflU 

Bdmont Connty Ohio 

J n ^ 17 19 and Angnst 7 2001 (a) 

CiaiiDOiiiid 

VOCsCueO) 

Bromoctdoromedume 

1^ DidiloiDbcnzcne 

14-DidiloiDbenzene 

ClE-l^Dichlaroedtene 

Xylenes (totaQ 

Acetone 

Aaylonibdc 

Benzene 

Bromodiddoiometiianc 

Biamoform 

Bromediane 

2-Bntanone(MBiQ 

Caibon Disulfide 

Caibcm Tetrachlonde 

CbloTDbenzaie 

ChloTQctlune 

Cbloiofbim 

OiloiDinediane 

DibraiDodiloTCiniiettianc 

1,2 Dihfo-3-ctilonipropane 

1 ^-DibioiiHietbine (BDB) 

DOnDmoniedune 

Trans-lv4-I)icliloiD-2 bntene 

1 1 Dicbloroetbane 

1,2 Dicblaroediane 

1 1 Diddoroetfaene 

"nans 1 2 Oichloniedieae 

1,2 DicUarDpiDpane 

Cis 1,2 DtdilafDiinipene 

Trans-13 DtcUoniiirapcne 

Bdiylbcnzcne 

2-Hexanone 

lometliane 

MedQTlene CUonde 

4-Metliyl-2-pciilanone (MIBK) 

Styrene 

1 11,2 TttFaddoiDcthane 

1 1 2,2-TBtiadiloiDetlune 

TetiBchlcBQediene 

Totaene 
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a/ U=Undetected at mdliod detection limit; J^^stimated concentration, NA=Nal analyzed, B=Frobable blank cantamination TBsTnp blank; EBsEquipnunl blank; D=iesiilta firom a secondaiy dibtmn, 

NSsNot sampled dnimg momtonng event; VOCBaVolatOe organic conqiounds, SVOCsSenu-volatile organic compound, PAHs=PDlycylic aiDmaUc hydiocaifaons 
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Introduction 

This data validation review includes analytical data from 10 groundwater samples and 

associated field and laboratory quality control (QC) samples collected by Environmental 

Strategies Corporation (ESC) at the Buckeye Reclamation Landfill Site in Belmont County, 

Ohio on July 17 18 19 and August 7, 2001 The samples were analyzed by STL-Inc 

Pittsburgh Pennsylvania for volatile organic compounds (VOCs), polyaromatic hydrocarbons 

(PAHs) and bis-(2-ethylhexyl)phthalate (B2EHP) total and dissolved metals and the inorgamc 

parameters acidity alkalimty, total organic carbon (TOC), chlonde total amenable and free 

cyanide, biochemical oxygen demand (BOD), chemical oxygen demand (COD) nitrate-nitnte 

ammonia nitrogen oil and grease, total dissolved solids (TDS), total suspended solids (TSS) 

sulfate total sulfide, total phosphorous and turbidity The samples were analyzed uulizing 

methods from US Environmental Protection Agency (EPA) Methods 'Test Methods for 

Evaluating Solid Waste, Physical/Chemical Methods" (SW-846), Third Edition Update in 

(1997), EPA Methods for Chemical Analysis of Water and Waste' (MCAWW) (1983) and US 

Public Health Service Standard Methods for the Examination of Water and Wastewater , 18* 

Edition 1996 (SM-18) as follows 

Parameter 
VOCs 
PAHs and B2EHP 
Total and dissolved metals 
Acidity 
Alkalinity 
TOC 
Chlonde 
Amenable total cyanide 
Free cyamde 
BOD 
COD 
Nitrate-nitnte 
Ammonia nitrogen 
Oil and grease 
TDS 
TSS 
Sulfate 
Total sulfide 
Total phosphorous 
Turbidity 

Method of Analvsis 
SW-846 8260 
SW-846 8270 
SW-846 6010 
MCAWW 305 1 
MCAWW 310 1 
MCAWW 415 1 
MCAWW 325 2 
SW-846 9012 
SM-18 4500-CN I 
MCAWW 405 1 
MCAWW 410 4 
MCAWW353 2 
MCAWW 350 1 
MCAWW 413 1 
MCAWW 160 1 
MCAWW 160 2 
MCAWW 375 4 
MCAWW 376 1 
MCAWW 365 2 
MCAWW 180 1 
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This report presents a discussion of the data quahty for each fraction (i e VOCs, PAHs 

and B2EHP metals and inorganics) The qualified analytical data are presented m Table 1 The 

QC data are presented in Tables A-1 through A-6 and the data qualifier definitions are presented 

in Attachments A and B Field QC and overall assessment of the analytical data are discussed in 

separate sections of this report 

A summary of the individual samples and the analyses conducted is presented in Table 

A-1 

The analytical data were validated and quahfied according to the EPA Contract 

Laboratory Program (CLP) National Functional Guidelines for Orgamc Data Review (EPA-

540/R-94/012, February 1994), the EPA CLP National Functional Guidelines for Inorganic 

Data Review (EPA-540/R-94/013, February 1994), EPA Region V Standard Operating 

Procedure for Validation of CLP Organic Data (August 1993), and method specific cntena 

The VOC PAH and B2EHP data were reviewed for holding times from date of sample 

collection, surrogate recovenes matnx spike/matnx spike duplicate (MS/MSD), method 

equipment and tnp blanks (VOCs only) instrument performance (GC/MS tune) initial and 

continuing calibration intemal standard performance, chromatographic and mass spectral raw 

data, field duplicates and overall assessment of the VOC and PAH/B2EHP data 

The metals data were reviewed for holding times from date of sample collection, 

calibration blanks interference check sample (ICS), laboratory control sample (LCS), matnx 

spike (MS), laboratory duplicate, post digestion spike recovery, inductively coupled plasma 

(ICP) senal dilution, preparation and analysis logs, practical quantitation limits (PQLs) 

instrument raw data, field duphcate, and overall assessment ofthe inorgamc data 

The inorgamc parameters were reviewed for holding times from date of sample 

collection, calibration blanks LCS, MS/MSD, laboratory duphcate, preparation and analysis 

logs, detection limits, instrument raw data, field duphcate, and overall assessment of the 

inorgamc data 

VOCs 

All samples were analyzed within the required method holding times Holding times are 

presented in Table A-2 Acetone was detected in the equipment blank (EB-1) collected on 
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07/18/01 and the tiip blank collected on 07/19/01 (TB-071901) Positive results for acetone in 

samples P 23-WC and P-27-US were considered undetected as probable blank contamination 

(B) Equipment and tnp blank contamination are presented in Table A-3 All other QC cntena 

including surrogate recovenes, MS/MSD recovenes and precision LCS GC/MS tune, initial and 

continuing calibration intemal standard performance, chromatographic and mass spectral raw 

data were within acceptable limits 

PAHs and B2EHP 

The samples were extracted and analyzed within the required method holding times 

Holding times are presented in Table A-2 B2EHP was detected in the equipment blank (EB-1) 

Results for B2EHP that were less than 10 times the concentration in the blank were considered 

undetected as probable blank contanunation (B) This includes all samples except P-28-US The 

MS/MSD recovenes for acenaphthene were outside of recommended QC limits No action was 

taken on the data because data are not qualified on MS/MSD results alone MS/MSD results are 

presented in Table A-4 The result for B2EHP in sample P-28-US was reported from a 

secondary dilution (D) due to matnx interference All other QC cntena including surrogate 

recovenes, method and equipment blanks, instrument performance (GC/MS tune), initial and 

continuing calibration, intemal standard performance, chromatographic and mass spectral raw 

data were within acceptable hnuts 

Total and Dissolved Metals 

The dissolved metals were field filtered through a 0 45um filter The samples were 

prepared and analyzed within the required method holding times Holding times are presented in 

Table A-2 The senal dilution results for total banum and total iron were outside of QC limits 

for samples MW-3AA-WL, MW-5AA-WL P-19 WL, P-30-WL, P-24-WC, and P-25-WC 

Results for these metals in these samples were considered estimated (J) The MS/MSD 

recovenes for total iron and sodium could not be measured because the concentration of these 

metals was greater than four times the spike added No action was taken on the data ICP senal 

dilutions outside of QC limits are presented in table A-5 Total banum, beryllium, iron and zinc 

were detected in the equipment blank at trace concentrations Results for these analytes in the 

corresponding samples were considered undetected as probable blank contamination if the 
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concenti-ation in the sample was less the five time the concentiration of the level in the blank 

All other QC cntena including calibration blanks interference check sample, LCS, preparation 

and analysis logs mstmment detection limits mstmment raw data were within acceptable QC 

limits 

Inorganic Analytes 

All samples were analyzed withm the required method holding times Holding times are 

presented in Table A-2 Ammoma-mtrogen was detected in the equipment blank Results for 

ammonia-nitrogen in samples P-19-WL, P-30-GW and P-24-WC were considered undetected as 

probable blank contamination (B) All QC cntena including calibration blanks LCS, MS/MSD 

laboratory duplicate, preparation and analysis logs, detection limits, and mstmment raw data 

were within acceptable limits 

Field Quality Control 

Three tnp blanks were analyzed for VOCs to assess cross contamination dunng sample 

transit from the field to the laboratory Acetone was detected in the tnp blank collected on 

7/19/01 None of the samples collected on 7/19/01 were affected 

One equipment blank (EB-1) was collected for the same parameters as the samples to 

assess the efficiency of the decontanunation process Acetone, B2EHP, banum beryllium, iron, 

zinc and ammonia-nitrogen were detected in the equipment blank The corresponding sample 

results for these analytes were qualified as undetected (U) or as probable blank contanunation 

(B) if the concentration in the sample was less than five times (10 times for acetone and B2EHP) 

the concentration in the blank Acetone is a common laboratory contaminant and B2EHP is a 

plasticizer used in plastics and latex gloves and is ubiquitous in the environment Tnp and 

Equipment blank contamination is presented in Table A-3 

One blind field duplicate was collected with these samples P-30-GW was a blind field 

duplicate of P-19-WL Analytes detected in both samples included and the calculated relative 

percent differences (RPDs) are presented on Table A-6 

RPDs of 30 or less indicate excellent field and laboratory precision and a homogeneous 

sample matnx Analytes detected at or near the detection limit usually exhibit higher vanabihty 

as is the case with total cobalt and TSS 
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Overall Assessment ofthe Data 

All samples were analyzed within the required method holding times Acetone which is 

a conmion laboratory contanunant was detected in the equipment blank (EB-1) and one tnp 

blank (TB-071901) B2EHP was also detected in the equipment blank The effect on the data 

was discussed above Several metals and ammoma-mtrogen at trace concentrations were also 

detected in the equipment blank The MS/MSD for one PAH was outside of recommended QC 

limits No action was taken on the data Two senal dilutions in the metals analysis were outside 

of QC limits Results were considered estimated Based on the above review, the data, with 

qualification, are of acceptable quality and usable for the purpose of assessing groundwater 

concentrations at the Buckeye Reclamation Landfill site 
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Tabic 1 (oimtfamcd) 

Grouidwatcr SanqiBng ResoUs 

Bnckeye Redamation I J I H W I I 

BdmonlCoanfy Ohio 

Jn|y 17 19 and Angnst 7 2<I01 (a) 
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10 u 

10 u 

10 u 

4 1 U 

68 4 

744 

016 J 

063 U 

16 300 

I S J 

8 9 J 

3 7 J 

16 900 

2 2 J 

4 470 

389 

8 7 J 

2 980 

3 2 U 

075 U 

1180000 

5 7 U 

4 1 U 

8 4 J 

4 1 U 

621 

585 

0 2 3 J 

063 U 

14 800 

I I U 

4 3 J 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

t o u 

10 U 

10 U 

10 u 

10 u 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 0 

10 O 

10 U 

10 U 

10 u 

10 u 

10 u 

4 1 0 

7 5 

2 3 2 J 

037 J 

0 6 3 U 

31200 

4 2 

2 6 U 

2.5 

1860 J 

1 8 0 

22 000 

212 

7 9 0 

4 200 

3 2 0 

075 0 

1 100 000 

S 7 U 

4 1 U 

3 2 0 

4 1 0 

6 4 

19 8 

0 4 0 

0 6 3 O 

45 200 

14 

2 6 0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

10 0 

10 0 

10 O 

10 O 

10 U 

10 0 

10 U 

10 o 

10 0 

10 0 

10 o 

10 o 

10 o 

10 0 

4 1 0 

2 0 O 

0 4 4 1 

0 36 

0 6 3 O 

27 7 O 

1 1 0 

2 6 U 

1 3 U 

lOOJ 

1 8 U 

21 3 U 

075 U 

7 9 U 

519 U 

3 2 U 

a 7 S U 

15 OU 

5 7 U 

4 1 U 

3 6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Table 1 (cimtimud) 

Groimdwater SanvHng Resnlts 

Bnckeye Redamation Landfill 

Bdmont County Ohio 

July 17 19 and Angnst 7 2001 (a) 

^anpqnnd 

Copper 

Inn 
Lead 

Magnesium 

Manganese 

Nickd 

Potassmm 

Selenium 

Sdver 

Sodmm 

Thalhum 

Vanadmm 

Zmc 

G o i o a l Chonistiy Parameters (mg/O 

Total Acidity 

Total Alkalmity 

Total Organic Caibon (TOQ 

Chlonde 

cyanide-amenable 

cyamde-free 

cyanide-total 

Biochemical Oxygen Demand (BOD) 

Chenucal Oxygen Demand (OOD) 

Nitrate Nitnte 

Ammonia Nitrogen 

OilandOrease 

Total Dissolved Sohds (IDS) 

Total Snspradcd Sohds (TSS) 

Sulfate 

Total Sulfide 

Total Phosphoms 

Tmbidity (NTUs) 

M W 3 A A W L 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

10 U 

675 

7 1 

95 6 

OOIOU 

OOIOU 

10 U 

4 7 

242 

OlOU 

I S 

S U 

3 010 

35 2 

1410 

1 U 

OlOU 

46 

>W?^AWi 
NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

10 u 

553 

4 0 

79 2 

OOIOU 

OOIOU 

10 U 

2 U 

10 U 

O l O U 

073 

S U 

2820 

104 

1500 

l U 

O l O U 

87 

rj9.yn. 
NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

10 U 

718 

7 1 

118 

OOIOU 

OOIOU 

10 U 

2 4 

264 

OlOU 

0 1 8 B 

S U 

2 630 

9 6 

1 130 

l U 

OlOU 

17 

P30^yr(f,) 
NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

10 u 

720 

8 3 

120 

OOIOU 

OOIOU 

10 U 

2 4 

286 

O l O U 

0 1 9 B 

S U 

2 530 

6 0 

1070 

l U 

O l O U 

2 

P23 .WC 

3 0 1 

2 MO 

1 8 U 

662 J 

320 

7 9 U 

33 700 

3 2 U 

075 U 

388 000 

6 9 J 

4 1 U 

4 8 J 

10 U 

878 

27 1 

771 

OOIOU 

OOIOU 

10 U 

809 

143 

OlOU 

098 

5 2 

1160 

204 

10 O 

1 U 

0 lOU 

1080 

P24-WC 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

10 U 

501 

4 5 

103 

OOIOU 

aoiou 
10 u 

669 

699 

Oi l 

049 B 

S O 

90S 

4 U 

301 

14 8 

OlOU 

241 

P 2 S ^ C 

1 3 U 

1 150 

1 8 U 

203 000 

3 320 

7 9 U 

28 000 

3 2 U 

075 U 

217 000 

5 7 U 

4 1 U 

3 2 U 

10 U 

1070 

8 2 

664 

OOIOU 

OOIOU 

10 U 

6 9 

14 3 

O l O U 

19 

S U 

3 300 

38 4 

1560 

1 U 

OlOU 

374 

EJfirUS 
5 2 J 

8 120 

1 8 U 

4 280 J 

303 

IS 9 J 

3 280 J 

3 2 0 

l O J 

1 130000 

5 7 0 

4 1 0 

6 9 J 

10 O 

2660 

78 1 

48 0 

OOIOO 

OOIOO 

10 O 

802 

242 

OlOO 

096 

115 

3 210 

29 0 

10 O 

l O 

022 

102 

i.VVSM 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2 020 

33 6 

99 3 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

S O 

NA 

NA 

S O 

NA 

NA 

NA 

p?^ys 
1 6 

1840 

1 8 U 

19700 

215 

7 9 U 

3660 

3 2 U 

075 U 

1050000 

S 7 U 

4 1 O 

3 2 U 

10 U 

1060 

5 6 

65 2 

OOIOU 

OOIOU 

10 U 

8 6 

10 U 

O l O U 

1 3 

3 U 

3 200 

17 2 

1450 

I U 

O l O U 

234 

Tfi-mm 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Trip and Eqnipment Blank Samplis 

m mm 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

XP-07f901 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

E B l 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

10 U 

S U 

l U 

1 u 
OOIOU 

OOIOU 

10 u 

2 U 

10 u 

OlOU 

012 

5 U 

10 U 

4 U 

S U 

l U 

OlOU 

OSOU 

TB080701 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

a/ U^Undetected at method detection Imut; J=Estimated concentration, NA=Not analyzed, B=Fnibabte blank contaminatimi, TB=Ihp bbnk; EB=Equipment blank; D=iesults from a secondaiy dilution 

NSsNot sanqiled dunng monitomig event VOCs^^Volatile organic compounds: SVCX^Snm volatile orgamc compound, PAHssPoIycylic aromatic hydrocaitions 

ug/lssMicrognims per liter mg/l^Clhgrams per liter NTUs^qihdometnc mdiidity umts Q=devated detection hmit due to matnx mterfercnce. 

b/ Duphcate saiiq>|e of P 19 WL 

c/ Specific parameters not analyzed due to msufHcient groundwater cohimn 
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TaUeAl 

Sondes CvDectcd 

Budwye Rfriamation Lamllill Site 

Bdmont Coimty Olno 

Jnfy 17,18,19, and August 7,2001 

Samide 

MW3AA.WL 

MW5AAWL 

P 19-WL 

P30-WL(b) 

P 23-WC 

P24-WC 

P 25-WC 

P 26-US 

P27US 

P28-US 

TB-071701 

TB-071801 

TB-071901 

TB-080701 

EB-1 

Date 
Collected 

07/17/01 

07A8/01 

07/17/01 

07/17/01 

08/07/01 

07/19/01 

07/18/01 

08/07/01 

07A9/01 

07/18/01 

07/17/01 

07/18/01 

07/19/01 

08/07/01 
07/19/01 

Matrix 

water 

water 

water 

water 

water 

water 

water 

water 

water 

water 

water 

water 

water 

water 

water 

VOCs PAHs&b2EHPTMet,DMet, 

VOCs, PAHs&b2EHP TMet, DMet, 

VOCs. PAHs&b2EHP TMrt, DMet, 

VOCs. PAHs&b2EHP TMet DMet. 

VOCs. PAHs&b2EHP TMet. DMet. 

VOCs, PAHs&b2EHP TM««, DMet. 

VOCs PAHs&b2EHP TMet. DMet, 

VOCs PAHs<Sa)2EHPTMrt,DMet, 

VOCs PAHs&b2EHP TMet. DMet. 

VOCs PAHs&b2EHPTMet DMet, 

VOCs 

VOCs 

VOCs 

V(X:s 

VOCs PAHa&b2EHPTMet DMet, 

Fraction 

NH3 N O&G (XID aad TOC CN aiiMai/total/&ee BOD Alk TDS 

NH3-N O&G COD and. TOC CN-ainen/totaI/&ec BOD ADc. TDS 

NH3 N O&G COD and TOC (3*-amHi/total/&ee BOD AUc TDS 

NH3 N O&G CXDD and TOC CN amcn/total/fiee BOD Alk TDS 

NH3 N O&G COD aad TOC CN amen/total/fiee BOD Alk, TDS 

NH3-N O&G COD aad TOC CN-amen/tatal/fiee BOD Alk TDS 

NH3 N O&G COD aad TOC CN amen/total/free BOD Alk TDS 

NH3-N O&G COD aad TOC CN ameii/total/&ee BOD Alk TDS 

NH3-N O&G COD aad TOC CN amen/total/free BOD ABc TDS 

NH3 N O&G COD aad TOC CN aiiien/total/&ee BOD Alk TDS 

TSS N03/N02 S P 

TSS N03/N02 S P 

TSS N03/N02 S P 

TSS N03/N02 S P 

TSS N03/N02 S P 

TSS N03/N02 S P 

TSS N03/N02 S P 

TSS N03/N02 S P 

TSS N03/N02 S P 

TSS N03/N02 S P 

S04 a Trab 

S04 a,Tuib 

S04 d T u i b 

S04 CUTmb 

S04 a Iteb 

S04 Cl,Toib 

S04 (n,Tuib 

S04 CUTmb 

S04 CUTmb 

S04 a TDA 

NEB-N O&G (X)D aad. TOC CN amen/total/fiee BOD Alk TDS TSS N03/N02 S P S04 Q Tmb 
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Table A 2 

Analytical Holiling Times for Samples collected at the 
Buckeye Reclamation Landfill Site 

Belmont Coimty, Ohio 
July 17,18,19, and August 7,2001 

VOCS 

Sample 

MW3AAWL 
MW5AAWL 
P19WL 
P30-WL 
P23WC 
P24-WC 
P25WC 
P 26-US 
P27US 
P28US 
TB 071701 
TB 071801 
TB 071901 
TB 080701 
EB 1 

Date 
Collected 

07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/17/01 
07/18/01 
07/19/01 
08/07/01 
07/19/01 

Matrix 

Watar 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Waler 
Water 
Water 
Water 

PAHfl and bls(2-ethvlhexvlDh1faalate 

Sample 
MW3AAWL 
MW5AAWL 
P19WL 
P30-WL 
P23WC 
P24-WC 
P25WC 
P26US 
P27US 
P28US 
EBl 

Date 
Collected 

07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Total and Dissolved Metals 

Sample 
MW3AAWL 
MW5AAWL 
P19WL 
P30-WL 
P23WC 
P24-WC 
P25WC 
P26US 
P27US 
P28US 
EBl 

Date 
Collected 
07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Date 
Extracted 
07/19/01 
07/23/01 
07/19/01 
07/19/01 
08/13/01 
07/23/01 
07/23/01 
08/13/01 
07/23/01 
07/23/01 
07/23/01 

Date 
Metals 

Aualvzed 
07/27/01 
07/27/01 
07/27/01 
07/27/01 
08/13/01 
07/27/01 
07/27/01 
08/13/01 
07/27/01 
07/27/01 
07/27/01 

Date 
Analyzed 

07/19/01 
07/19/01 
07/19/01 
07/19/01 
08/12/01 
07/26/01 
07/19/01 
08/12/01 
07/26/01 
07/19/01 
07/19/01 
07/19/01 

07/26/1901 
08/13/1901 
07/26/1901 

Date 
Analyzed. 
07/24/01 
07/27/01 
07/24/01 
07/24/01 
08/23/01 
07/31/01 
07/27/01 
08/23/01 
07/31/01 
07/27/01 
07/31/01 

No of 
Days to 
AnaKze 

2 
1 
2 
2 
5 
7 
1 
5 
7 
1 
2 
1 
7 
6 
7 

Days to 
Extract 

2 
5 
2 
2 
6 
4 
5 
6 
4 
5 
4 

Days to 
Analyze 

10 
9 
10 
10 
6 
8 
9 
6 
8 
9 
8 

Holding 
Time (days) 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

Days to 
Ana^ze 

5 
4 
5 
5 
10 
8 
4 
10 
8 
4 
8 

Holdhig 
Time (days) 

7 to extri40 to analysis 
7 to extr740 to analysis 
7 to extry40 to analysis 
7 to extrJAO to analysis 
7 to extrV40 to analysis 
7 to extr740 to analysis 
7 to extr /40 to analysis 
7 to extr740 to analysis 
7 to 6x1x740 to analysis 
7 to extr /40 to analysis 
7 to extr /40 to analysis 

Holding 
Time (dava) 
180/Hg28 
180/Hg28 
180/Hg28 
i80/Hg28 
180/Hg28 
180/Hg28 
180/Hg28 
180/Hg28 
180/Hg28 
180/Hg28 
180/Hg28 
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Acidity 

Table A 2 (contmued) 

Analytical Holding Times for Samples collected at the 
Buckeye Reclamation Lantlflll Site 

Belmont County, Ohio 
July 17,18,19, and August 7,2001 

Sample 

MW3AAWL 
MW5AAWL 
P19WL 
P30-WL 
P23WC 
P24-WC 
P25WC 
P26US 
P27US 
P28US 
EB 1 

Aikflllnitv 

Sample 

MW3AAWL 
MW5AAWL 
P19WL 
P3&-WL 
P23WC 
P24-WC 
P25WC 
P26US 
P27US 
P28US 
EB 1 

TOC 

Sample 

MW3AAWL 
MW5AAWL 
P19WL 
P30-WL 
P23WC 
P24-WC 
P25WC 
P26US 
P27US 
P28US 
EBl 

Date 
Collected 

07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Date 
CoUected 

07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Date 
Collected 

07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Date 
Anafrzcd 

07/20/01 
07/20/01 
07/20/01 
07/20/01 
08/13/01 
07/30/01 
07/20/01 
08/13/01 
07/20/01 
07/20/01 
07/30/01 

Date 
Analyzed 

07/23/01 
07/23/01 
07/23/01 
07/23/01 
08/10/01 
07/23/01 
07/23/01 
08/10/01 
07/23/01 
07/23/01 
07/23/01 

Date 
Analyzed 

07/19/01 
07/19/01 
07/19/01 
07/19/01 
08/10/01 
07/20/01 
07/19/01 
08/10/01 
07/20/01 
07/19/01 
07/20/01 

Days to 
Analyze 

3 
2 
3 
3 
6 
11 
2 
6 
1 
2 
11 

Days to 
Analyze 

6 
5 
6 
6 
3 
4 
5 
3 
4 
5 
4 

Days to 
Analyze 

2 
1 
2 
2 
3 
1 
1 
3 
1 
1 
1 

Holding 
Time (days) 

14 days 
14 days 
14 days 
14 days 
14 days 
14 days 
14 days 
14 days 
14 days 
14 days 
14 days 

Holding 
Thne(daysl 

14 days 
14 days 
14 days 
14 days 
14 days 
14 days 
14 days 
14 days 
14 days 
14 days 
14 days 

Holdhig 
Time (days) 

28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
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Table A 2 (continued) 

Analytical Holding Times for Samples collected at the 
Buckeye Reclamation Lantlflll Site 

Belmont County, Ohio 
July 17,18,19, and August 7,2001 

Chloride 

Sample 
MW3AAWL 
MW5AAWL 
P19WL 
P30-WL 
P 23-WC 
P24-WC 
P 25-WC 
P 26-US 
P27US 
P28US 
EB 1 

Date 
CoUected 
07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Cvanidefamenable. total, free) 

Sample 
MW3AAWL 
MW5AAWL 
P19WL 
P30-WL 
P23WC 
P24-WC 
P25WC 
P26US 
P27US 
P28US 
EBl 

Date 
CoUected 
07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Date 
Analyzed 
07/27/01 
07/27/01 
07/27/01 
07/27/01 
08/09/01 
07/27/01 
07/27/01 
08/09/01 
07/27/01 
07/27/01 
07/27/01 

Date 
Anahzed 
07/24/01 
07/24/01 
07/24/01 
07/24/01 
08/16/01 
07/24/01 
07/24/01 
08/16/01 
07/24/01 
07/24/01 
07/24/01 

Days to 
Analyze 

10 
9 
10 
10 
2 
8 
9 
2 
8 
9 
8 

Days to 
Analyze 

7 
6 
7 
7 
9 
5 
6 
9 
5 
6 
5 

Holding 
Time (days) 

28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 

Holdhig 
Thne^days) 

28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 

BOD 

Sample 
MW3AAWL 
MW5AAWL 
P19WL 
P30-WL 
P23WC 
P24-WC 
P25WC 
P26US 
P27US 
P28US 
EBl 

Date 
CoUected 
07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Date 
Analyzed 
07/18/01 
07/19/01 
07/18/01 
07/18/01 
08/09/01 
07/20/01 
07/19/01 
08/09/01 
07/20/01 
07/19/01 
07/20/01 

Days to 
Analyze 

Holding 
Time (davs) 

2 days 
2 days 
2 days 
2 days 
2 days 
2 days 
2 days 
2 days 
2 days 
2 days 
2 days 
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COD 

Table A 2 (continued) 

Analytical Holding Tbnes for Samples collected at the 
Buckeye Reclamation Landfill Site 

Belmont County, Ohio 
Juty 17,18,19, and August 7,2001 

^mple 
MW3AAWL 
MW5AAWL 
P19WL 
P30-WL 
P23WC 
P24-WC 
P25WC 
P26US 
P27US 
P28US 
EB 1 

Date 
CoUected 
07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Date 
Analyzed 
07/19/01 
07/27/01 
07/19/01 
07/19/01 
08/09/01 
07/27/01 
07/27/01 
08/09/01 
07/27/01 
07/27/01 
07/27/01 

Days to 
Analyze 

2 
9 
2 
2 
2 
8 
9 
2 
8 
9 
8 

Holding 
Tune (days) 

28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 

Nitrate Nitite 

Sample 
MW3AAWL 
MW5AAWL 
P19WL 
P30-WL 
P23WC 
P24-WC 
P25WC 
P26US 
P27US 
P28US 
EBl 

Date 
CoUected 
07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Ammonia Nltroeen 

Sample 
MW3AAWL 
MW5AAWL 
P19WL 
P30-WL 
P23WC 
P24-WC 
P25WC 
P26US 
P27US 
P28US 
EB 1 

Date 
CoUected 
07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Date 
Analyzed 
07/25/01 
07/25/01 
07/25/01 
07/25/01 
08/23/01 
07/25/01 
07/25/01 
08/23/01 
07/25/01 
07/25/01 
07/25/01 

Date 
Analyzed 
07/26/01 
07/26/01 
07/26/01 
07/26/01 
08/14/01 
07/26/01 
07/26/01 
08/14/01 
07/26/01 
07/26/01 
07/26/01 

Days to 
Analyze 

8 
7 
8 
8 
16 
6 
7 
16 
6 
7 
6 

Days to 
Analyze 

9 
8 
9 
9 
7 
7 
8 
7 
7 
8 
7 

Holding 
Thnetdays) 

28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 

Holdhig 
Time (days) 

28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
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OU and Grease 

Table A 2 (continued) 

Analytical Holding Thnes for Samples collected at the 
Buckeye Reclamation LanilflU Site 

Belmont County, Ohio 
Juty 17,18,19, and August 7,2001 

Sample 
MW3AAWL 
MW5AAWL 
P19WL 
P3aWL 
P23WC 
P24-WC 
P25WC 
P26US 
P27US 
P28US 
EBl 

TDS 

Sample 
MW3AAWL 
MW5AAWL 
P19WL 
P30.WL 
P23WC 
P24-WC 
P25WC 
P26US 
P27US 
P28US 
EBl 

TSS 

Sample 
MW3AAWL 
MW5AAWL 
P19WL 
P30-WL 
P23WC 
P24-WC 
P25WC 
P26US 
P27US 
P28US 
EB 1 

Date 
CoUected 
07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Date 
CoUected 
07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Date 
CUiUected 
07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Date 
Analyzed 
07/20/01 
07/24/01 
07/20/01 
07/20/01 
08/13/01 
07/24/01 
07/24/01 
08/13/01 
07/24/01 
07/24/01 
07/24/01 

Date 
^nat£Z^ 
07/23/01 
07/23/01 
07/23/01 
07/23/01 
08/14/01 
07/25/01 
07/23/01 
08/14/01 
07/23/01 
07/23/01 
07/25/01 

Date 
Analyzed 
07/23/01 
07/23/01 
07/23/01 
07/23/01 
08/14/01 
07/25/01 
07/23/01 
08/14/01 
07/23/01 
07/23/01 
07/25/01 

Days to 
Analyze 

3 
6 
3 
3 
6 
5 
6 
6 
5 
6 
5 

Days to 
Analyze 

6 
5 
6 
6 
7 
6 
5 
7 
4 
5 
6 

Days to 
Analyze 

6 
5 
6 
6 
7 
6 
5 
7 
4 
5 
6 

Holding 
Thnefdavs) 

28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 
28 Days 

Holding 
Time(davs) 

7 Days 
7 Days 
7 Days 
7 Days 
7 Days 
7 Days 
7 Days 
7 Days 
7 Days 
7 Days 
7 Days 

Holding 
Thne (days) 

7 Days 
7 Days 
7 Days 
7 Days 
7 Days 
7 Days 
7 Days 
7 Days 
7 Days 
7 Days 
7 Days 
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Sutfate 

Table A 2 (continued) 

Analytical Holding Times for Samples coUected at the 
Buckeye Reclamation LandfiU Site 

Belmont County, Ohio 
July 17,18,19, and August 7,2001 

Sample 
MW3AAWL 
MW5AAWL 
P19WL 
P30-WL 
P23WC 
P24-WC 
P25WC 
P26US 
P27US 
P28-US 
EB 1 

Sulfide 

Date 
CoUected 
07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Sample 
MW3AAWL 
MW5AAWL 
P19WL 
P30-WL 
P23WC 
P24'WC 
P25WC 
P26US 
P27US 
P28-US 
m 1 

Total Phosphorous 

Date 
CoUected 
07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Sample 
MW3AAWL 
MW5AAWL 
P19WL 
P30-WL 
P23 WC 
P24-WC 
P 25-WC 
P 26-US 
P27US 
P28US 
EB 1 

Date 
CoUected 
07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Date 
Analyzed 
07/31/01 
07/31/01 
07/31/01 
07/31/01 
08/09/01 
07/31/01 
07/31/01 
08/09/01 
07/31/01 
07/31/01 
07/31/01 

Date 
Analyzed 
07/20/01 
07/20/01 
07/20/01 
07/20/01 
08/09/01 
07/24/01 
07/20/01 
08/09/01 
07/20/01 
07/20/01 
07/24/01 

Date 
Analyzed 
07/20/01 
07/23/01 
07/20/01 
07/20/01 
08/13/01 
07/23/01 
07/23/01 
08/13/01 
07/23/01 
07/23/01 
07/23/01 

Days to 
Analyze 

14 
13 
14 
14 
2 
12 
13 
2 
12 
13 
12 

Days to 
Ana|£se 

3 
2 
3 
3 
2 
5 
2 
2 
1 
2 
5 

Days to 
AnaKze 

3 
5 
3 
3 
6 
4 
5 
6 
4 
5 
4 

Holdhig 
Time (days) 

28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 

Holdhig 
Time (days) 

7 days 
7 days 
7 days 
7 days 
7 days 
7 days 
7 days 
7 days 
7 days 
7 days 
7 days 

Holdhig 
Thne (days) 

28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 
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Turbidity 

Table A 2 (continued) 

Analytical Holding Times for Samples collected at the 
Buckeye Reclamation LandfiU Site 

Belmont County, Ohio 
July 17,18,19, and August 7,2001 

Sample 
MW3AAWL 
MW5AAWL 
P19WL 
P30.WL 
P23WC 
P24-WC 
P25WC 
P26US 
P27US 
P28US 
EBl 

Date 
CoUected 
07/17/01 
07/18/01 
07/17/01 
07/17/01 
08/07/01 
07/19/01 
07/18/01 
08/07/01 
07/19/01 
07/18/01 
07/19/01 

Date 
Analyzed 
07/19/01 
07/20/01 
07/19/01 
07/19/01 
08/09/01 
07/21/01 
07/20/01 
08/09/01 
07/20/01 
07/20/01 
07/21/01 

Days to Holding 
Atmlvze Time (days) 

2 Immediately upon receipt 
2 Immediately upon receipt 
2 Immediately upon receipt 
2 Immediately iqx)n receipt 
2 Immediately upon receipt 
2 Immediately upon receipt 
2 Immediately upon receipt 
2 Immediately iqmn receipt 
1 Immediate^ upon receipt 
2 Immediately upon receipt 
2 Immediately upon receipt 
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Table A 3 

Blank Contamiiuititai 
Buckle Redamaflaii LandfiU Site 

Bdmont CoDiity Ohio 
July 17 18,19 and August 7 2001 (a) 

Conrfntrattan 
Blank Type Awalyf* (m^) Associated Samnles 

TB-071901 Tnp Blank Acetone 63 J MW 3AA WL, P 19-WL P 30-WL 
EBl Eqwpmejit Blank Acetone 14 J MW 3AAWL MW5AAWL P 19^AVL,P30-WL.P 23 WL.P23 WL,P24-WL,P 25 WL.P26-WL P27 WL,P28 WL 

MW 3AA WL,MW5AAWL,P 19-WL,P30-WL.P23 WL,P23 WL,P24-WI,P 25 WL P 26-WL P27WL,P28WL 
MW 3AA WL,MW5AAWL,P 19-WL, P30-WI,P 23 WL P 23-WL. P 24-WL. P 25 "WL P 26-WL P 27 WL. P 28 WL 
MW3AAWL MW5AAWL P 19 WL.P30-WL.P23 WL P23-WL P24-WL,P25-WL,P26-WL P27WL,P28WL 
MW3AAWL MW5AA WL P 19 WL,P30-WL,P 23 WLP23-WLP24-WL,P 25 "WLP 26-WL P27WL,P28WL 
MW3AAWL MW5AAWL P 19-WL P30-WL,P23WL P23-WL.P24-WL.P25 WL.P26-WL P27WL,P28WL 
MW3AAWL MW5AAWL P 19-WI^P30-WL,P23 WL,P 23-WL.P24-WL,P25 WL,P26.WL P27WL,P28WL 

Acetone 
Acetone 
Bis(2-elhyIhQ(yl)iJifl]a]ate 
Total Bamnn 
Total Beiylnun 
Total lion 
Total Zinc 

6 3 J 
14 J 

6 5 J 
044 J 
036 J 
100 J 
3 6 

012 

a/ J = estnnated conceuliutiaa 
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Table A 4 

Matrix Spike/Matrix Spike Duplicate Results for Organics Analyses 
Outside of Recommended QC Llndts 
Buckeye Reclamation LandfiU Site 

Belmont County, Ohio 
July 17,18,19, and August 7,2001 

PAHs & bls(2 ethvlhexYDphthalate 

Spiked Sample 

Compound 

Acenaphthene 

P 2 3 W C 

MS 

%Rec 

0 * 

MSD 

% Rec 

0 * 

MS/MSD 

OC Lunits 

26 118 

%RPD 

0 * 

%RPD 

OC Limits 

35 
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Table A 5 

ICP Serial Dilutions 
Outside QC Limits 

Buckeye Reclamation Landfill Site 
Belmont Coimty, Ohio 

July 17,18,19 and August 7,2001 (a) 

ICP Serial Dilutions 

Analyte %D OC Limit 
Total Banum 10 2 10 
Total Iron 15 1 10 

a/ %D = percent difference 
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Table A 6 

Field Duplicate Results 
Groundwater Sampling Results 

Buckeye Reclamation Landfill Site 
Belmont County, Ohio (ug/lXa) 

July 17,18,19, and August 7,2001 

Compound 
Total Metals 
Banum 
Beryllium 
Calcium 
Oiromium 
Cobalt 
Iron 
Magnesium 
Manganese 
Potassnim 
Sodium 
Vanadium 

Inoreamc Parameters 
Total Alkalmity 
Total Orgamc Carbon (TOC) 
Chlonde 
Biochemical Oxygen Demand (BOD) 
Chemical Oxygen Demand (COD) 
Ammoma Nitrogen 
Total Dissolved Sohds (IDS) 
Total Suspaided Sohds (TSS) 
Sulfate 
Turbidity (NTUs) 

P 1 9 W L 

19 3 
040 

432 000 
2 2 
4 6 
462 

170 000 
1500 
4 570 

90 100 
5 4 

718 
7 1 
118 
2 4 

264 
018 

2 630 
9 6 

1130 
17 

P 3 0 G W 

18 8 
048 

437 000 
2 1 
3 2 

405 
170000 

1510 
4 550 

89 600 
5 5 

720 
8 3 
120 
2 4 

28 6 
019 

2 550 
6 0 

1070 
2 

RPDs 

2 6% 
18 2% 

12% 
4 7% 

35 9% 
13 1% 
0 0% 
0 7% 
0 4% 
0 6% 
18% 

0 3% 
15 6% 

17% 
0 0% 
8 0% 
5 4% 
3 1% 

46 2% 
5 5% 

16 2% 

a/ RPD = Relative pCTcent differaice 
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Attachment A - Data Qualifier Definitions for Inorganic Data Review 

ESC 



U - The analyte was analyzed for but not detected above the level of the associated 
value The associated value is the Instrument Detection Limit (IDL) for all analytes 
except Cyanide (CN) and Mercury (Hg) For CN and Hg, the associated value is 
the Contract Required Detection Limit (CRDL) 

The analyte was analyzed for and was positively identified, but the associated 
numerical value may not be consistent with the amount actually present in the 
environmental sample 

One or more of the following quahty control cntena were not met 

• Blank contamination indicates possible high bias and/or false positives 
• Calibration range exceeded indicates possible low bias and/or false negatives 
• Holding times not met indicates possible low bias and/or false negatives 
• Other QC outside control limits bias not readily determined 

UJ A combination of the "U" and "J" qualifier The analyte was analyzed for but was 
not detected above the level of the associated value The associated value may not 
accurately or precisely represent the sample detection limit 

B- The result is considered undetected because of probable blank contamination 

D- The result is reported from a secondary dilution The sample was diluted because 
the concentration of one or more analytes was outside the cahbration range of the 
instrument 

G- Elevated detection limits, due to matnx interference 

Reference U S EPA CLP Laboratory Data Validation Functional Gmdehnes for Evaluating 
Inorganics Analysis (February 1994) 
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Attachment B - Data Qualifier Defimtions for Orgamc Data Review 

ESC 



I 
The following definitions provide bnef explanations of the national qualifiers assigned to results m 
the data review process 

U- The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit 

J - The analyte was positively identified the associated numencal value is the 
approximate concentration ofthe analyte in the sample 

UJ- The analyte was not detected above the reported sample quantitation limit 
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample 

B- The result is considered undetected because of probable blank contamination 

Reference U S EPA CLP National Functional Guidelines for Organic Data Review (February 
1994) 
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